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PACKET-SWITCHED S ElvD - S PECTEOM SYSTEM 

This invention tBmm to a peckeo-skdcahed system, as 
mzghi be umd in an ethernat syM«p :f and ssre par cicala tiy 
to us in:;; multapie spread- spectrum channel- to achieve a 
high procssssng gain ana maintain a high capacity cnac:,e.... 

For a given bandwidth, processing gain and power 
level . spread-spsetrum communications: systems have a 
limited capacity tor cowman bating :.ct: area;: .ion over a 
single channel,. Consider the Tl network and T3 nacwoxk, |by 
way of enamels. , and assnme a spread -spec tram trsnscatcer 
sprsaddspectttm processes the message data at a rate ad 21 
magaehtpc pet second. For the Tl network which 
commaoicatss data at up to 1.S44 megabits per second, a 
typical processing gain of 17 might fee realised. Eat the 
113 network, which can have data rates ©f 10 megabdts per 
seacard, a processing gain of 1 hi might be realised . The 
low processing: gains can result in, channel dearadatian and 
loss si the sdvsntagss of spread-- spec trnsv modulation such 
as resistance to lading caused by muitipsth and ability to 
ahara the spectral with other screed spectrum syscstss 




A general ohject or the invention as a packet • av:. t ernes' 
system having high ameers -as gam and high capacity ., 

mmkm rveyact of Ida invention is a paafcaa-swit shea 
system having sntiicisns processing gnin esrag: orchogoasi 
chap * eqvsnces , 

lei add! si anal object of the invent ion is a packet- 
switched: system having fast acgaxsitina and. 
:synehroai ration,, and low cost , 

Recording td the present .rnventiofn as embodied ana 
broadly described herein ■„ a packet -switched systeo is 
provxded comprising a plurality of packet transmit tens that 
commuatoate with a plcraii.ty or packet, receivers using 



tt^&y&N&t* P$ &aag&*pj$ t ter <j: inoladas:: : a 

$ r m s^at tea ~ f Irs? i - ir*~ Utm ^« : ft ja^^it fe* r - Fi f m memory , 
m -mm^ety «; demuiaipiaxer , :: ehims®%mxie® wss&xs® m 

arid; * Zt*xm$K$ifc. £&oh paekot receiver i : gc.|%d|S 

a :aTansl«Pipg ^TOCf ^ :h«:aae:r-mat.£:B®a: - : £i : i.t.^. a :prGc:ess;c:r:, :: 

decoder , and « rao.siyer-f irst-in-f irst .^oufe (receiver -Ft TO L 

In the packet transmitter., aha trtosmlttar-FlPO. mwnoiy 
stores data izm a data input , The encoder encodes the 
data troKi the transmitter -FIFO: pmnotY as encoded data, a y 
the Derm - encoder" tor encoding' data from the aranspixtac- 
FIFO: memory la meatst; privacy type oi encoding, such as 
scrambling or encrypting •.ha Sata, The cerm -encoded deta* 
as used herein is meant to include acrax^Xed data or 
encrypted data. The cl^ultipXexer daiauXtipXe^es the 
encoded da^a into a plurality of sub-data-seQuenc- signals, 
a respective sub-data -sequence signal is onapucted from a 
respective output, of the dextmit ipiexer * &s uead herein, 
the term ^sub-data -sequence eignala rs a deaan tapiaxad part 
of the encoded data. 

the chip-seouenea meana outputs a plurality of chip- :: 
sequence signals, and : the plurality of produce deuices, or 
exciuSive-O^ gate^a, ssrltipXies each of the eab-data- 
sequence signals by a respective chip -sequence ergnal . 
Each of. the chip-aequance eignals is: orthogonal or ha;s low 
oar relation to the other chip-^equauce aignaia ia the 
plurality or chrp -sequence signals. Ac the output of the 
plurality oi product devices is a plurality of spread- 
spec" £vM; eha nne 1. s: - 

The corsbiuer algebraically combines the plurality of 
spread -spectruit channels as a s$ i r i so Mm :. - s p r e so - spec - * so 
sages I .. The header device adds,, i,:ss, cor::s. K :^ss ; the 
aoitschacnei- spread -spectrum signal to a header. The 



ne&oar devise ^atp;£«t a .^aqfet«r©a^^t^W signal : , : The 
header later provides chip-sedueece sFncnronizaivion '#£ the 
recaxver. The transmitter aubsysteo aaisilsies and 
trausmsos at a carrier frequency the packet -spread- spectrum 
signal ti$im radio waves over a comsami cat ions channel, 

: p..^^'k^,^0p'xmd~'i9BCtr^ signal, as used heroin, is- a 
Spread- spectrum siprnai transmitted by one or rears packet 
transmitters, and arriving at the xnpas of one or mora: 
packed receivers , : 'The packer.; -spread-spectrum signal has 
the header concatenated with the multichannel- spread- 
spectrum signal, timing for the pr esent invent ice may he 
triggered from the header as part of the packet -spread- 
spectr^ft aignai. For the case of the packet- spread- 
spec trust signal, each packer has she header toil owed in 
time by the multicdannei -epreah-spestram signal . The 
deader and :maltichannel~spread~apectram signal are sent as 
the packet- spread-spectrum signal, and the timing tor the 
multichannel- spread- spectrum signal, and thus the data, in 
the packec-epresd-spscttunv signal is keyed iron; rha : header . 
The data in the maiti channsi - apresd-spectram nignal oay 
crmtaxn inscription such as d:rgitisad ooica, signaling, 
adaptive power control {APCk, cyclic -redundancy ■•check iCHdi 
code, etc. 

The header, or preasahle, is generated .from- .spread- 
spectrum processing a header- symbol -a eocenes signal with a 
nhip-aeguencs signal , The sah.r.:icnadnei-spread~spectram : 
signal part of the packet -spread -epectrusr signal is 
generated from spread- spec t rest processing a plurality of 
aufo-dats-sepnence signals wi th the plurality of chip - 
sequence signals, respect ively . 

The chip- sear ante signal used for the header and data 
is comnon to all users. The use of a common chip- sequence 
.scans! achieves lev? cost, since circuitry for ehangang 
:ichi.p-sepuenoe nignsie is hot. raaaarad , 

: lt : each: pf the packet receivers, the tsanslatinp: 



decs c a translates th® packst-spread-spec-ruTt, Signal from 
. ^b?^ ■ji^hc'at'^^ : ^'»«qpti»acrsft to a processing frsqaeaovn tm 
processing frequency may fee at $ radio frequency ihFi, ; 
ipctsroediate Ireguancy (ill or at baseband Irapaency, The 
S procpssinp rregaoncy is a design choice, and any at the 

traqcency ranges may be used by the iavsJitiDK, The header 
:o-o:.ched filter detects the header in the packet -spread ~ 
speccrucs signal- la response to detecting the header, the 
haadsr-tevtehed filter outputs a header- de pectioP: signal , 
ip: The processor:* in response to the deader- detect i art signal, 

generates control and timing signaia* 

The plurality -of data -matched filters despteads the 
mltd channel- spread -specs rati signal embedded in the packet- 
spread -ppectr us* signal, as a plurality of received spread- 
Is spec rrunv channels , The paltipiexer multiplexae the 

plurality oi received spread- spent run channels as recsived" 
ancqdsd date, The decoder decodes the received-encoded 
data as received data. The receiver-FIFO merairy stores the 
received data and oncosts she received data so a data 
20 output. Is an a tree • circa cars r arcana , the raceivad data 

are identical to the data input to the t ransndttar . 

Another aspect of the present invention Includes a 
packet -switched spates* comprising a pinaaiity of packet 
transmitters that coamaricate with a plurality or packet 
25 receivers using radio waves , Each of the packet 

t ra n ssd iters- i n c 1 u de s a t ran sri t tor - £ i r s t - i n - is r s t - out 
pcransoitter-FIFO? memory, an encoder, a damn It ip lexer , 
chap --sequence Ssesns, a first plurality Oi product decrees, 
■a lirsc co:rdsiuar, a hirst header device, a second plurality 
30 of product as vi cos, a second combiner, a second header 

device; and a transmitter suhsystata Each packet receiver 
includes a traasictinc device, a processory a first 

filters, a second plurality or 
data -matched filters, a rirsp plurality of nearer -ran; chad •• 
re if leer Integrators, a second piura 1 i-ty rot headetntatched- 



wo mrm$4 



& Miitiplexap:,: : & •feeder, and a 

In cba paceac transrrdctex, %U® tran.s.»xccar-FIfo ra^< 
scores axes frost « data i:uphd,; The encoder encode:- the: 
data dross tiw mmsm£tm^~wmO: Kemopp ss apcodsd: data . ¥M 
doka i t ;d;p:e«aK:a:r: aesmiXd dpi exe s the; encoded:: da-da 'i'pitp- tired 
■■■ p,l nra a t : sue- cat a •••sequence a i. goal a a|: a mmn<$ : 
: plurality : tnf : end ~;1at u--sequence aigoaop s, uP respective suij«- 
::aatd:-sequence: aigoa,i is cot. cut cad EOT a respect we- output 
-:j : 0: of the demadtiplax^r . 

^UXp^^W^^^m^^ eocpnt*;; a plutalitj/ :ot ehfp- 
eeguance aigrxais, ami t;hs lirat p:Pnxaixty of ;prodeo:d 

add tha second Rente Pity o! .pxaduot 4mi&f, on 
exclave -PR gates, multiplies each of the fired pxsooiitp 
PS ol sue -data -sequence signala Vend eaob of too pdeoup 

: piuraxl.ty # ^sute-geta-seqneoco: siaxtais by a :rse : peot ; cve;: 
ehip- sequence signal . Eaon of: the cntp -sequence pianola: 
eaed do mrf.txpdr each: of the exrea plurality of :::tab~bapa~. 
sequence sf pa-eld-, .i s ■orthogooal or :;hae low correlation to 
20 the dehor chip-eeguenee ex goaf a he the plpraxitp : of , cixxp" 

eoeoeoco-: : ei : gnais: ,:: VSm. pauroiity of ■cixi : p>-eeg:eoheo aignpae 
:aoed nim the fleet pluxaaxty ox :suh>-elata~:S^^^TC^ 
etap bo the passe end nepd with the oecood :pi:era:li:dp of 
rte^~.s*<3«#^e: :siaaale : , xPb the cot pot of the first 
m : , pdutaelty: ..: of product levdtees: la a .dirst piutaxity pi 

spread-^ and: a t the output; .of the oeeceh 

ploxaiify; of 0 product^ devdcea Pa a second: elurae.xty at 
: spread; spaePuup: chauaeiO: , 

Phe 0m : , ■aee&xaet :pi : g:eht-aicadlp: :;c:e:^unaeeu : tho. eltet 
, ;| e; p| or a t iW : ^ eptead ~$$mzp<m: chaopela at a : > f x pet 

Pfai;t:i:cheon:e:i--tp:toa.d:» spectttim oignal , x%e Medar 
heeico: w$&&h axel, epneaeenotae, the : itarst :n^atxePaa:nel~ 
::|:ptea^:sp^t*^^.sp^^i: to a titae : Thp f dtat header 

device outputs a first a;a;:kat -spread ---pact ru<t s.xqaal. dixe: 
at fir as ;hopuet isaor ptoxdSes, chxs-vsoquaech eye c prod i: tat xoo 



i&C. t;h# receiver « 

:®&con.d Gtiafcxmx algebraically combines tM sscesd 
plurality of spread -spec tram channels as a second 
jnuitxchan^ signal.. The second header 

S: dsvaca adds, i.e.., concatenates :i the .second multiohanaef - 

oprssd- specs rum signal to a- -second header* The second 
header device caputs a second packet- spread -spect-r^ 
signal , The second .header later provides chip-sequence 
synchronisation at the receiver. The transmitter subsysieer 
It amplifies and transmits, at a earner f tequency , the first 

pat ket-- Spread-- apart riiJTi signal and the second packet -spread - 
spectrom signal as a quadrarrare-a^plr cade modoiaied : m04f 
signal, using spread-spectrum radio waves over a 
cDteaunicaa ions: channel . 
IS a OAH-sprana- spec:: ran, signa.i . as used herein, is a 

spread-spectrum signal transmitted fey one or more, packed 
transmitters,- sen arriving at the input at one or more 
packer receivers.. The QAri-opr sac!-- spacers signal has the 
first header and second header concatenated with the first; 
IS muitie:hannal--spread-spectr^ signal and the second: 

^Xtichannai- spread -spec tram signal , respectively . Timing 
tor the present invention may he triggered from, she first, 
and second headers as pari of the QaThspread- spectrum 
signal. For the case of the QAM- spread- spectrum signal, 
2S each packet has: the first header followed, in time by the 

-first siui : tiehannel-spread-spactrum signal, and the second 
header followed in time by the second tuti tiohanael-spresa- 
Spectrum signal,. The first and second headers and the 
first and second ^^i^^P^m^^^^m signals ere 
18 sent as she QaB-- spread-spectrum signal, and the timing ion 

the ssiitichaanal-spread-spectraTsi signal., and thus, the dates 
in the QAM- spread-spectrum signal is keyed from the first 
: anhlsecoud headers. The data in the first and second 
:muiti channel -spread-spectrvat signals may contain 
gyp inferatation such as digitised voice, sicca! 1 ism adaptive 

v ■■■■ ■■ ' 
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power control. : iM?Cl.<.- : ^cH:^ (CRC) -code.,.-: 

etc< 

>?h& &&t&& and second headers, or preaxables, a.r« 
generated tram spread- spectra process rng a heade r -symbol v 
eequence signal with A ehip-segoence signal , The first and-: 
•second ^Itichannsi .-spread -spectrnjs sxg:n,ai parrs of tM 
yAM~ spread- spent ruSi signal are generated Emm spread- 
sgeotruis processing the first and second plurality of sub- 
data-seouence signals, respectively,, with the plurality of 
1. 0 chip r sequen c e s i gna 1 < 

the chip- sequence signal used for the first and second 
headers and data is common to ail U30rs, ;f^e. use at a 
soTOn chip-sequence signal thieves low cost, since 
circuity for changing chip- sequence signals is not 
IS required. 

At. each of the packet recei ver at the translating 
device translates the packet- spread -speetruit signal from 
the carrier frequency to a processing frequency .. The: 
processing iregucucy rrexy oe at a radic frequency CEF; , 
sD inter^diate frequency ['IF '> or st baseband frequency. The 

processing frequency is .a design choree, end. any of the 
frequency ranges may he used by the invention, The header- 
•matched- f liter integrator detects: the first end second- 
headers in the QAM- spread - spent nun srgnaie In response to 
2S detecting- the first end second headers^ the header -smutched - 

filter integrator outputs a hender "detection signal. The 
processor, in response to the header -detect ion signal, 
generates control end tilting signals* 

The first and second plurality of data-matched filters 
33 deep read the first and second snulti channel- -spread- spectrum 

ergne i s e^edded in the Qm^ spread- spec trurs signel, esra 
ft rat and second plurality of received spread -spsccr urn 
channels, respectively. The multiplexer ^ritiplexee the 
£xrst end second plurality of received spread -npeccrwt: 
st channels as: r ece i ved - en c oded data. The decoder decodes the; 



snores m® recai v©^ ■ ::da:ta ana outputs th».- received 
■data ■ W a 4®m, output , 14 : ;@t^- r e'^#: ^ the 
i?sc«::|:v«d: &&& are: !£^£*sfc&- Cq : fcfefs .input m: tM 

transmitter ; 

Pddltronal objects and advantages or the invention ta 
set forth in part, in the description whioh ioliows, and in 
part are obvious from cob description, or tmy be Learned by 
practice of the invention. The objects and advantagea of 
the Invention also may be realised ana nbtained by means ot 
the instrumeataiftiea and combinations particularly pointed 
oa t in the appended c i.ax.os . 

The accompanying drawings; which ate incorporated^ in 
and constitute a part of the specif i cat ion; illustrate 
preferred embodiments of the invent ion., and toe; ether with 
the description serve to explain the principles of the 
.invents o : n. 

Tip. X lilaea rates a packet, -awttched syacesp: 
>':|gi >2 da a block diagrasjr ct m packet mkmmmkW and 
:, packet receiver; 

FIG, 3 is a block diagram' of a packet transmitter f 
pip, 4 ia a block diagram of a packet receiver ; 
FIG.. 5. is a block, ds.acraru of a met chad filter and 
acquisition, subsystem as used in PIG, 4? and 

PIG, 5 is a block diagram of an aiternatrve patched 
filter and aogoialtiosj subsystem as ased in PIGr 40 

D^AiLES D fij ^IPTlOM OF TBI; gSSFSBBgP ^TO*HWT? 

Reference new at* : mm ife detail to the: : praaeao 
: preferred' eskardi mends of: %U& b:nveoti.on. f : examples; ct ^hich : 
are- id.ku^4raPPii: i;n f:heracocmpanying drawings:, whereon IdPa 
oomerafs indicate, like eiasnente throughout the aeveraf 
: pie*sp. 
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fm pm&mt: mmm*m provides © new sad novel sprsaa- 
®§4£t%m,. paekec -switched system, iirasrrrated M 1, 
using s packet -spread-spectrum signal , The packet -pitched 
spread- spectrum m»mn might be used as past :p| a radio 

3 based efhernst system, The: packet -switched system includes 

a fease station 30 cssrnnn ice ting with a plurality of ®mm 
ill, 33, 34, The packet-switched system alt srnativsly 
could fee used, to cofsmmicate between two users, ■ 
peer-to-peer system, or several base stations could fee 

i 0 accessed when needed, The base station and each user has si: 

packet transmitter and a packet receiver, The presenc 
invention is illustrated, by way of example,: with a packet 
transmitter transmitt rng the packet-spreed-tpectrum signal 
m a packet: receiver- 

IS- The packet ~spread~spect:rpp5: signal, in a preferred 

embodiment, includes a header, bellowed in tame by a 
m«itrchannel-spread'--spectrnm nignal The header is 
concatenated pith the ami tiehsnneb- spread -spacbrnm signal. 
The header is generated from spread • spec-: rue processing, by 

20 aping techniques' well known in the. art,, a header -eymboi- 

sequence signal with a chip- sequence sxgnal , The header- 
symbtrb-eegoenee signal is a predefined seguencs of symbols. 
The header -symbo I "Saqpenoe signal may be a constant value, 
lie, , just a .series of digits or symbols, or a series of: fi 

25 bits or syrnfoo 1 s .. or alternating I -bits and G -bits or 

alternating symbols, a pseudorandom s:yidyoi aeduence, or 
other predetined sequence as desired:. The chip-eeguence 
signal is user dot iced, and rn a usxial pract ace, is used 
with a header- symbol - sequsac a arpnai .. The readers be a 

-Bit preferred epfeedxmenr., is a chip -sequence signal used tor 

she purpose: of synchros teatics. 

Each spread -speccrum channel of the mnitichacnei-: 
spread-spectrum signal, part of the packet -spreed-epeotr urn 
.signal is gener ated sbsdiar ly , ; f rem: . t echniques wel 1 .known 
15 : In ■ : the: art as ps ed : tor the : header::, by s : p read- s pact r up 



■cilMWiaee ^£^a-< : 'l%e ^-^^t%^«9c«- mpoai may m 
Mrxved ttom :Mm,- f . m an m&im signal ^mmpm m mm. 
signalling intormacion, or otlisr soarc* of data systhols or 
bits St :cfeirs©:eaeft signal can fee arsar mi ined. and 

.pTBim&Mw i* orthogonal :mM$m ^Mpr^pmw^ 

for psjjteti^ llto plurality Of &x*^Jt$#&fcm 



The present invention, broadly comprises a packed- 
awitcraed* system for coaomurrcacing data between a plurality 
or packet traasma tears and a piarairty ol packet memve^. 
pref erately using radio- waves , The terras Vpacket 
aramaorttsnP and ,: paok®c receiver", as osed; herein., denote 
the overall system component a tor trsnsislttino and 
raceivinu, respect iwlj", data. 

lack packet transmitter include ft tranemitter-memory 
means, encoder oeuns, deissiitiplexer meane, transiaxtter- 
spread-Spectrnnr sMana, ccrurinor ::reana, header rears, and 
t:.rano;niitter-Subsyststi oca as. The encoder svsans ia eoupied 
re the cransmitter-oaemory 'means, The demmtiplexec asans, 
which is ooapied to the encoder seats, has a plurality at 
.aotputse The: transmitter --spread-speccrxim sieans la coupled 
to One paaral ity of outputs or the demultiplexer means. 
The oemteiner means is coup. led between the transmitter - 
spread* spectrum means and she header means. 

The tran:sndtter--mesciry means is coupled pe a data 
r input,: scores data I rem the data input- The encoder 

means encodes the dasa from the transTnitter-msmory maana as 
encoded data. The aetatirip lexer' means damuiCipiOKsa the 
encoded data ante a plurality sr sub-data »seguenoe signaisy 
with a respective $rdv-- dues • sequence signal at a respective 

ouqpK ot the emM&Mn* 

The dr anotii t ter - a p« es d ~ sp act rem:: .mean s: opr ea I - speed rsp 



processes. Bsi ai as :suB~4as-.a-segu:eace mmmm mm &. 
respective chlp-seguance signal, the output o£: the 
r:r»nsxnit:t«r-sprsad-spectrti^ %\mw$ is a plurality: o£ spread- 
spec ur urn channels, with each spread- spect rum channel 
corresponding to one of the outputs of the dermic ipieker 
means. The combines weans algebraically combines %** 
plurality of spread-- spectrum channels as a muitichanaei-- 
spread -spectrum signal.- The header means concatenates a 
header to the mult i channel »spread»spectrgm signal,: The 
header is lor chip -sequence synchronisation, hr che oatpuc 
©£ che header means re the packet -spread-spectrum signal. 
The feransjttitter-enhsyeteK means transmits, at a carrier 
freycency, the packs t~spreab -spectrum signal, using radio 
waves, user a communications channel. 

Each of the packet rseeiwrs includes translating 
fcean-ss-., header-detection means, processor means, receiver- 
spread -- spect rum means , mul t ipl exing meant , decoding means , 
and receiver- memory means. The translating means is 
coupled to the communications channel. The header- 
detection means is coupled between the translating means 
and the processor means. The receiver- spread- spoor rum 
■means is coupled to the "ran elating means and to the 
■.-multiplexing means ... The decoding meats is coupled bscvaeee 
the multiplexing means and the receiver -memory means . Mi 
■the output of the receiver -memory means are the data. 

The translating means rrauslacas the received packet- 
vpisac- usee tram signal Ircm the carrier ireguenoy to a 
processing frequency. The processing ireguenoy may he a 
radio i rogue icy (RFy au intermediate Iteyuency fxFly a 
basebana fregaency, or other desirable frequency tor 
processing data. 

The header-detection means detects ; - at the process ins 
ireguency, she header embedded in che packet-sprsad- 
;::speotrum; signal , 'The Hheader-d@tech.ion: means: outputs, in 
response to detecting; the header,, a header -net act dpy 



signal. 

The processor m&mm gm®m*&® control and t.i»d«g- 
signals.: These sigaals are used for c.r;tro!::;x seguencea 
and riming ct the Invention, 

s The xscaiver-s:px^«d"Sp8c£ru5^ wans despraads the 

mumi channel spra:sd-epectram : s ignal of the packet; - spread- 
spectrum signal, as a ;&\luraiiay or spread - - pectus signaXs , 
The miUOipXening xmmm tmlt%-&l&xm- the plural iry of spread- 
:; Gf > ; :-rus signals as the encoded data . The decoding m&mm 

m decodes the encoded: data and .aha receiver memsry 

scores the data izom the decodina .raaans and outputs the 
data , 

in the exemplary arrangement ahowa in FIG. 2d Che 
0d3:namitter~»»orv means is embodied- as a i rename ccer -- 
15 eirsa-din-firsa-ouc ftranamie. tar --FIFO), memory 41. T'he 

t.ransmxctar--FXFO memory 41 map employ random access memory 
iR.hH5 or other memory components as is wall known in ate 
art . The r ransruttar FIFO memory 41 ;«y he part ot a 
digital signai processor (DSl) a. or, prea arabXy part, ot as 
2d application specific iocearated circuit (ASIC) . 

For the case of an analog aiynai, an analog -to -uXig real 
aoav art or would he inserted, before the input to the 
transmit tea ~FXFh memory 41 for converiihg the analog uranai 
co data. The anaioa-to-digitaX converter may ha a one hit. 
eg analog- to -digital converter > ipe < * a bard limiter. 

The encoder: means is embodied as an encoder 42 ? The 
encoder 42 may he an encrypt or or other privacy device. 
Falconers and privacy treatass arc well known in the art for 
encrypting or scrambling data. If security wore not a 
30 pernancy concern, privacy cay be achieved employing mccuio 

rwo addition of a bit -sequence aignai , general ad trot; a 
linear chill register. Fnarypcion sequences, generated 
from 3 lata Encryption Standard tlHSI algorithm, by way ah 
example, may de M_m X?«vah^. is : oh high :mnpmm^ 

IS The encoder 42 encode- the data from the transmitter- 



■ FO ms«;o:rv : : 41 , m eppoded ■4«£.& ;« Thw ppcehiag: p roceaa : 
: |;ac:i : aa® wpP|e any oiiat : ^ate^^i^^ ; <!Sev^^fc j.jsSm^ 
devicsi % dePics- %p ,f«|q^i^ ^dieaiuguiahing ■,, 

^scMed^ aa&S,. a edannei , The : ; |spR: :STVcahad : 

;^da:ta f as usta WmMW &^t& fcoac. ars 

or «cra:^>led; fop .privacy.. 

The deauit.ipiexxeo mmtlB Ms en-b coded as Si 
datai it ip lads r 44 , The demt 1 1 ipl ssa r m : has a p lata ilty or 
, oj^puM, pit h eacr : output:; . having : a oemiX P iplsx®& pot t.iop oi 
t he anhoded: a ipna I * : The: c r ans^- ^ 

tsaahs is s-sbodxed as c:h:i;p-ssguesqe : Teaear and a pipraiipp 
of ; product ^0#^ : ''S1:, : SB;- Tha : Pbip-seqnenCa m&ma, atef ) -be 
eatsodiei ss: a chip-s^tex^^ qecaraaoa 39. for generating: %\ ■> 

piaaaaity ; .of ■ m^nmi^^:, the. 

^^^^mr-spr«ad~«p.«ctr^jtt. peans sy he : antediah: es pi 
plurality of; lXCLh$ : x¥E-SE. ^etaa coupled bmm^m the 
plurality: of Oixmm t?£ the : d«ttut iplexefc and a aemory 
device tar .storing the plurality of ehip-e^ttance .signals , 
IB this: std^odimhpt, the tsemory de vice outputs a respective 
,q^^#^2i- 'Mg«ai to: the- reapactiw sub-data -sequence 

- : thxrc : al t eraat iva asay inalufe : hwixap : the; : 
fef^assfeit|::er- spread -speopiatT mesas : eTbodisd as a awmory 
'^i^rf^ 1 ^''-''^^^^ tpr*. cipeait /splthat in 

respoaas; to a partituiar data pyadK:d :: pc data 1st t ah the 
output of a pattitalar optppt the dafiaatdpie^^j: a Phip- 
aegeancs. aiatai ie a abas it at ed apt that: nana syt&oi ;ot data: 
: fel t , The: t tan mi 1 t er -spread.:-- spec t tut?: a .»a:cs jsay alee: :faa 
tea^odisd: at tap ether pi^f^^^'W«^ : ^ ths. :art. oapatle 
of ; : pyapattang; k plnTaiity o t ::ohip-saqaeucs saynals , Tiye 
: : tDiahia.iag »«s; *S embodied at a se^aaea 4d ; the headat 
maapa is eitaohiad at a header davxce 46 for cotcatatax iskt a,i: 
wahar wacp hats, , %r^mm^^m^m : mm : mmB tt 

aaajedied at a ^mt&t&tP %m®mm The t::ra:atiei.t:te.t 

-ubsy$".ea Tap laciuds an oscillator 40 pad tseUiplxet 
devaca 43 £ot shifting a signal: to a car-a.sr frequency, and 



known-.' ih ,tfe: fte .t^n^itfci;^ ■ a signal; over a 
:;eomiBi;C'at:i;Qns;. #a^h&l The is -tr^^^^ : -^i^ -a&' 

§ &s shown in Fid* 2, the encoder 42 is coupled between 

the transmitter- FIFO ^e&qry 41 &s»d the de^Xcipiexer Ml 
The chip-aeq^eiice generator 3i ia coupled to the plurality 
of product devices SI, 58, The combiner 45 is coupled 
between the plurality of product: devices SI, 58 end the 
10: header device 461 and the header- device 4 6 is coupled to 

the tira^mitter subsystem SO > 

? l 2 he transmit PIFC- memory 41 receives data ft 
data input:, and stores the data., 

The erader 4a. success the .data, from the transMnvthr •- 
IS FIFO: 4t as encoded data, The encoder 42 encodes tha data 

using privacy type of encoding,, i.e. ; scrambling the dace 
or strcryprrng the data.. Thus, the encoded data .are 
scrambled data or encrypted data, the encoder 42 is 
necessary for distinguishing data from different users. By 
IS having the proper key for decoding the encoded data, data 

Prove. 3 particular user are distinguished C rem data fret?; 
ether users, tires, the encoding: of the data is. what 
defines a user's channel, unlike other muiti channel spread- 
spectrins systems., where a user's chars: el is defined fey : a 
ai particular ship-sequence: signal. By encoding the data with 

encoder 42, a cossftcm set. of chip- sequence signals can he 
used by ail users, reducing cost of having .snatched filters 
or correlators. The reduced cost is achieved since,, at a 
rcceivei , one set of laatched filters or correlator n; 
yy reonired for the despreadrng the sailei channel- spread- 

spec truo signal from ail users, and differed t sets of 
seitohed-fiifsss or correlators are not rsorarred for each 
user. 

The de-susl top lexer 44 detruiciplexes the encoded data 
gg; into a plurality of sun -dsta-s^guence signals, with a 



zmp^mix® s\jfo~a.a«:a-:S:SC|^®:nc.e signal m._ « rsspsccivs output: 
of the daamltip lexer 44 . The deceit ipiexer l« may be 
as a BeriaI-to-par»XIel converter. 
The chip-ceqaenea generator 39 generates a plurality 
5 of chip-sequence signals. hash or the chip -sequence 

s fustic c i the plurality of su;g-c cairn; ce i:ign;;J.s has ie*r 
correlation the other chip -sequence signals in the 

plurality of chrp-seqaence signals, ash la- prafessxply 
orthogonal to che other chip-sequence sis?nals in. the 
10- plurality of ehip-sepnence signals. 

The plurality of product device;; 51, Sit, lor exsspie, 
;rey ba srafeodied as a plurality ox EaCOTivS-OS gates 
coupled between the piaraiity of outputs of the 
decctlcipiexer 44 and the chip -sequence mean a , Bach 
la sxc!lsJS S VS-- OR qate sutisipiass a respect we sub- da t a -as:quence 

signal from the deMilt ipiexer, by a respective chip- 
^sequence signal .Or cm the chip -sequence generator 39. 

'the plurality of product devices Sl f 58 multiplies 
each of the cvb dcta-seguenco signals by a respective chit 
20 sequence signal , At the output of the plurality of product 

devices 51, 58 la a plurality of spread -space rum chance la , 
respectively ., A particular core ah- spectrum channel it 
identified by the chip-'ceqaence signal that was used to 
spread-spec tram process the particular sub-date sequence 

2S signal . 

The cosibiner 45 algebraically combines the plurality 
of apread-apeatrusi channels, and outputs the sosisiued 
si anal as a jsniticbaansl •• spread • spectrum signal. 
Preferably, the ccxntscsr 45 ccsasirres the plurality of 

30 a o r sad- a pec & r sr. channels iu nearly . although $.pj$m nonlinear 

process may be involved without slsnif leant degradation in 
system perforsiance . 

She header device 46 concatenates a header to the 
muitichannei-spread-spectraai signal, At the outpst of the 

3P header device 46 is the packet -apresd-spectruin signal, the 
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header la tor ^#r©n|smi^ at 

The tsassmitcer: adbsyaieffi W 5 ran s;m£:fe : :Sr, ; . at e : arssr 
ttmmu^i. the |>acket-spr?gad-spectr^ra signal using; radio 
5 waves ovar a coiwunie-trons channel . The craasmittsr 

subsystem 56 or i he packet transmitter appropriate, 
tilters,. pcjwax sairii tiers and matching circuits coupled to 
en antenna 60 . The craas^vitter subsystem 50 also my : 
incluhe a hard lisiiter, for hard limiting the packet- 
M spread --spectrum signal before transmitting. 

At the receiver, as shown in FXQh id the translating 
moans i s shown as a translating novice 62 with oscillator 
Si and sreguency locked loop 70, The trans dating device S3 
is coupled through an antenna Si to the coimaufii cations 
IS channel and through an asplitier 54 to the heahor-uastohed 

tUter 75, The: translating devise 62: is coupled to 
oscillator -Sin and the oscillator 65 is coupled to 
tregeency .locked loon 7$. The header -mat chad filter 7§ is 
coupled to treguaucy looked loop 75, The processor 50 is 
20 coup! ad to the issuer •• seceded filter 75, The plurality of 

data-matcbed biitere 71, 78 is coupled between the 
translating occurs 52 and she multiplexer 65 , The dscodsr 
SI is coupled between the sedtiplensr 85 and the receiver- 
FIFO memory 52. 

yy tin: translating device di :t reneiabek the: received 

: pocket:- sp read -spectrum signs I drrsg the carrier Iregnsucy he ;: 
a prooee-singlirepiienoy:.: The: :rranslat:ing daviee :62 xaay he &| 
■mixer , which is wsll : tkno^i dn the; art. ;5:or sbif eing an 
intormaticpi:sigh:ai:,: %^i#v an phd a. :disf insure in ghe 

•<0 received i^ v 0j^>«^^#^«^^)C^ eigne! ; cstdalsted at a 

carrier ireqae-.ee tc IF or baseband- The processing 
freouenty ;s®y be W r , a Ft at daseband tregdenoy : er ether 
desired dxpgasncy dor a hsgrtai signal pre cesser :; ibe 
signs:! tot: M : i&t&M~% c&e rm&iym p^eM^^mm^ apergkurs. 

m signal is .produced: by necdliscor S3 < 



The header detection pmm is ssaeadieb as. a header- 
matched filter 73. The headar-unacched filter 79 detacher 
as; trhs- processing i : x®q*x%nm< the header estnabdad an the 
packet -spresd-spectxw signal , The term ^OTder-^tch^d 
filter' 1 as used heraita is a neticheb filter far detect rug 
the header, by IriV'iag an impulse response matched to the 
chip- sequence signal of: the header of the packet -epread-- 
spectrnjrs signal < The header -rftatched filter a>ay be a 
digital -matched ililteti a surface~aaousbie~a?aya fSAW} 
device, software operating in a processor' or pert of m 
application specific integrated circuit (ASied In 
response to detecting the header, the header ■•■ma;t shed filter 
t;9. pptpnts: a header~det.eef.ioa signal.: The header-matohed 

a base: srabioh can heteot the header e^sddsh in : 
the nachee- spread tspecrram. sxgnab iron? ai.i: asera, since: .fie 
chip-sequence siftai for the header read beta is now>ou to 
s if asetsf 

The header-detection means alternatively may be 
esnfoedisb as a fraa.e -matched filter, coupled to ah output of 
a data-matched fiiter or to the output of the multiplexer 
SOU This alternative: is taught in b? fib patent no- 
e ? Sat,8S5 f .entitled pROGRaMMaBLE TWO-.$»W MATCHED FILTER 
FOR. SPREAD SPbCTFUM by Dsvihovici , which is rncoxporated 
herein hp reference. 

The frequency locked loop 7 0 is frequency locked in 
response to the header -detection: signal, The frequency 
looked loop 7b locks the frequency of the oscif later S3 bo 
the carrier frequency of the received packet --spreab- 
spscerum signal. Circuits for frequency locked boope, and 
shear operation, are well k»own in the art. 

The processor means rs estoohrsd as a processor ft, The 
processor sb, in response to the header -detection signal, 
generates control and timing saguais. The controi and 
t itvtng sigasie are used tor tnd: 
cifaana of The iuuernciou > 



l«K^ : »:ti:g9 : to ; a ^a^^^mc* d§*^$lb : ft?* 

■owe- -Of the ;pinrality M chip-sea : ueae« Big^&Is i 1$% data-l 

•mstohed 'fiWmM, stay to©: if 4' as a Qigit.a : t>statcKe;£l 

f lits:!-:, : ^viossy ^.i^^^^^^^ii^ ifc # ^p^j ; )# 

an .hSlCl, This plurality -of ■dsfca-mstcted f ilvtsrs 71 y 78 

dhgpreeds: the - ^i^^d^^^ : 3irtite: ■ siga&f vt.%*m 

^^^^ma^m^^ signal as th©: : piur«l:lc:^ ^c££%g*|: 

sgrsa dlsps ct so:m : o ft annel s : , 

mm : £l|%~seguencs :aighai I?": the; p.hus> icy of chip- 
4^mm- signal* is: ditf ereot : <3£s* Prom another. ^ 
piaraiity Pf chip - sh goo no t .signals:,/ howeler , in common m 
all users. Thus . the. plurality ^^^ : «£ofe^iei$^ES- 71. 
?t detect the plurality of v^h|#^^nbe.a^l« » 

: #: s im::s^. 

The rfpltisieKirig ■■■^&a : ^::i^v^^*M a ^Itiptoor fCs 
and she decoding s>eatis is ®DsMed ta a decoder Bl, -The 
:: da^ipioKor m isferltipXaxas the .plurality si receiy^: 
spread- spechsms channels : pa the , received-encoded data. The 
reoeia^ is an «ircr~ i:tes aa^iroo^adt,. dy : till 

salts m wodod data: chat pane-rated at ^ ; ^mm 

trsnssiltver . 

The decoder 81 decodes the: racaivsd-eocoded data as 
the received data, Ida decoding is what dint ingui abas one 
user Pros? another, since each user encodes pith a different: 
privacy typo of encoding. For example, a fdrst user and a 
second user may encode first data and second data, 
sespecprveiy : , using a hirst tey and a second ley for she 
DEB * Alternatively, tha first sees and the second user 
might encode first oats and second data, respect rvely, 
using module- swo sdditiou of hits htoo in near shift 
register,; so the- iinmm register Mm^M^ the Umt user 
^oPldsda\?eia ixrst sot: of: saps or sattipgs lor generation: y 
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Clrpfe k& WmmW> second s&er would: lis-ve a ■&&pt& 

set pi taps or mztimz for generating a second bit 
sequence.. The second bit sequence would therefore be 
dirierenc from the first bit sequence. 
* |,f the decoder SI were set to decode with the first 

key .. r-en either the f irst data would appear at the output 
of decoder Si f or ten -decoded data would appear at the 
output of decoder 8:1, The preserves of non-decoded data 
muM he rejected by Che decoder ST.. 
1Q The receiver -eaemory meets is embodied as ». receiver - 

first -et--first--out (recsi var~FIFOi memory 82, The presence: 
of first data, which would he detected by the presence of a 
correct data sequence to the header or cats portion of the 
paehsc ... would pass to the receiver -PIFO memory 82 , e 
IS correct date sequence might be a particular combination of 

bits, indicating proper decoding. The recei.ver-FiFO memory 
m. s teres the received data .and baa the rMta p^eseop ah an: 
output . 

The present invention also comprises a method. The 
p method includes the steps of storing data in a memory and 

encoding the data from the memory at encoded data, The 
-data are demultiplexed musing; a damal tip lexer, into auto-data:: 
sequence signals s The method includes generating: a 
plurality of chip-sequence- signals, and multiplying each or; 
2$ the seh-daca»sequenee signals by a reapecrtiye oh in-- sequence 

signal, thereby generatung a plurality of spread-spectrum 
: chahae.ls ... 

The a tebs, incipde: algebrsaea:l : iy combining the 

p;iiicai:it:F of m?^rm^?^&:'0¥®*¥' m a ; m^^mi^ 

spread -spect rum signal,:: cpneatshating: ; a header: a© the 
::muXoicha:nnei~^^ signal to 'generate: e, : pap«em- 

apr en d tape cecum si gna I ; and t r ausmi t f ;% eg on: a o:a r r i en 
.f requency : the ■, ^m^^^m^m^m^ P^W & 

;C©mmUnica:t:iouc channel:: mm$ radio : waves, 
j5 The steps inciude i at a packet receiver, translating 

....... , 
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the packet -sprnad- spectrum sif^I f rom the carrier 
tp^mm^ to a procsissisig frequency, and detecting, at thst 
pz$cm$im frequency ; the header embedded m the packet ~ 
spread -spectrum signal . The chie-sequsnce signal ased tor 
Cfte header and the data is common to all ones , In response 
tp- deosc ting the header, the isethod includes oucputttag a 
header-detection signal and generating control and timing 
signals. The steps also include despreading the 
:;sulticdannel-"npteac~spectruia signal at the packet -spread - 
specctam signal as a gluratiey of received spread -spectrum 
Gh«seis, The plurality of received spread- spectrum 
channels are multiplexed as received -encoded data, The 
steps ieeieda decoding the received-encoded data m 
received data, and storing the received data in a memory 
f or outgo; to a data catgut , 

the packet -e^ltohad systesa in a wideband code division 
mcltipie acces s c>; CDMA! system,, capab le of tear smart i eg f 
in Oa gartccniar applicacion, 9,6 megabits par second of 
data. For example,, the tallowing discussion as somen 
operation in the f r ego enoy band 2,4-2-483 GHz, although 
operation in other bands is possible. Preferred .hsndoodtbs 
are 2t MHs, available io Japan, and TO MHc .. too operation 
rn -VSA* bat again other haaawidths are ggssiole. 

In order to achieve a high processing gain at these 
bandwidths the data are demultiplexed , In Flo,, 2> IS, 2 
megachips per second and a demultiplex factor oh eight is 
employed for 20: MHe bandwidth operation . 

the circuit operation of FIG. 2 is as follows'; 
1, The data are entered meohanieaily or electrically 
into a iransmi tier -FIFO memory 41 and read out at: 
a doc megabits per second sate, 
2i The data are encoded by encoder 41 and, in the 
example shews here, a linear pseodo-ecise < Fdi 
generator generates s Fd-oao-seqaenoe ergnai. 
Such technrgnes for eeseracing a HI hit seecence 
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arfe w&U known M tim ^rtg h # i&p:^p\ : :m^t:Wu 
Of fch@ •• 64 ,000 launch pseadO"-no.ias sequence 

is used, Each user has % da f far eat Hi-bit 
aegusnca, There ate 64,000 aJforet!-, 127 iengr a 
PM-biC sequences possible is the systam 
illustrated,. The encoded data are dnsm! tip! axed 
into erght, 9,6/8 w 1*2 iReqsbits per second sub- 
da c a - a eqaeu c e s 1 gas Is •.. 

3, Each hit is spread using a 16 chip/bit code. The 
,chip*se.que.a:Ca signals C< - £s are each orciu-sgoual 
to one another.,, i.e., a, < C, - 0 , i * j. 

Obtaining orthogoaai chdp-segoancs signals is well 
UMm-i In. a pxaterrad anuaodissent ; the standard procedure 
of caking a chip-sequence signal at length IS is usee and 
called ltd); the chip-asqaeacc signal is shiited by a, 

IS to yield the cods words gU~ a? a,d, IS, Each 

codeword as of i enact lib Bach cn ; c • = optionee aigaai is 
there increased cy one chip by adding a sero chip as the 
iast chip .. Thus {{gpi-uhh, 0] coaCains j 6 chips sad chip- 
sequence signals for different a are orthogonal, 

4, The sub- da ha -segueac a signals, i.e.., the 
lauiti Channel -Spread- spec truss; signal , are 
concatenated with a header by a header device 4% 
In this eaaatple the header is a chip-aeqaenee 
signal, 3,360 chips long. 

6i Each user has the same header and the earns sec of 

spreading cdip- : aegueace signals:, 
6. The nusdaer of chips /bat can be an? nutater e,g, : , 
4. if:, 3d. live key Is that dldferenc chip- 
seaoan.es signaisa C s < C 3 , arc orthogonal. Thin 
enhances processing gam tag) far rucreaaed 
interference iareanity , 
I- other sysseeeu only cue user can cranspit -at a time 
and, if two outers: prapash a : eia?ari;taaeoua::iy , a coaliiaiDn ^ipl 
occur and. packet signals iron, acta users «u act be 
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rfc^yea coxmez- if b ^ dhe p.sckst-»^I:co^q ■pst.ip of: 
present .invention, two packet -spread-spsctruja signals.: can 
fee received- tarpons ty % a third may cause errors. 
Clearly, two or three or more siaiftassciss 
S transmissions depend '■only on aha grocasalag gain which: is a 

design parameter- and not fundamental to the present 
inv-sntions 

: yi : The: spread data is upconverced and amplif ied by 
transmitter snbsystem SO and transmitted, 
i.e. typical link analysis is included as Table 11 

The .received signal is asssiilied in a low noise 
as»pii£ier hi ; LHA ■ and: daws- convert ad, by mixer 62: vath a 
signal from a local sstxiiator 53, to baseband, The signal 
is then a^plitsed by amplifier 14 and hard limited by a 
IS hard IjMtsr. the amplifier 64 may irciuds the hard 

iiisitart 

8: > The received : si gnaa i s: dec a at ed by c !» hea der - 
usstahed lilt as 19 and. then by the: plnraiity of 
■daf a-matshad. filters dlim, The. pntpsa of the 
go header-Siatciied; filter f§ goes: to, the ireguency 

locked: loop: tELli: rentygT the- freduehoy, 

The f regaency locked loop:: W design is : ^saandar d: 
as is known in the art > analog designs also: ere 
possible.; 

ft, The despread de.ta.. are then ssiltipiexed by 

moitsplener SO and decoded by decoder' SI, 
it. Forward error correction tr'SCs is not shovsi but 

••• ■ ■ ' ' • •• ••• •:• 

can ha ere lay no . 

11, The data can be stored hi a receiver -FIFO memory 
tt S2 before ootpattiag- 

12. da olmsaae collisions, each r seel ssr aaa read 
the matched tricar ootpot power using a signal 
sower detector SFo does the power is low the 
user' can: transmit,: When the power .level is thighs 

li t-pam^i&iim re stopped.. 



|J: , The p^oee s s or § 0 hsndi : :atl 1 < g$$fc £o:& and;, mi ng : 
£ tMC t loss 

: ^^::fi|^;|^«^W'>«i4 : tracking; «c<t; 
shown for e^nlicioy since techniques Oar these 
f:pp^fc|;pto :ere :wel : .l j&k^ M Sg*#s • art , 

TABLE 1 
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"tim present invention also provides a ne^ and novel 
spread- ^pectriAiTi, packet -switched system, using & 
3 Q : quadrature - a^pl itnde-^d\iiatea (QAM) ^pread-spectri:^ 

• signal i. -TheiQ^ signal, in a preferred 

enibodlx^at, IncliKles a first header, followed in tiw;;.B^ : & 
first ; fegMd^ signal, and a second 
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spectrum signal , The first ^ second headers are 
conratenated with the first and sece-ob ^ici§han:asi---sps:^d~ 
:sspectrum signals, respectively. The first and second. 
S iisadsrs are generated |.f $a S# ^^^^^t^^^^^^f^^ by 

ssing tecbTuqaes well kn&m in. the att, a header -syKm>oi~ 
sequence signal with a chip--- sequence signal , The ■■ header- 
symbol -aequanse signal is a predefined sequence of ijpfc^if'. 
The header •-symbol -ssquence signal way he a constant vaise: ; 
IQ ice,, last a series of ihbifcs or symbols, or a series or Or- 

bits or syrnbois.. or alternating i~bits and 0 - bits or 
alternating symbols, a pseudssandom sysfool sequence, or 
othsr predefined ■seguanee as deal red! The: chip -sequence 
signal is user -defined, and in a usual practice, is used 
IS with a header -symbolo-seguenoe signal. The beadex, in a 

preferred embodiment., is a chip-segoeaiee signal used lor 
the purpose of synebronieaticat. 

Sash spread" spsotrass channel or the first and second 
multiahaanel'-spread-spestruaT signals part of the Qm~ 
10 spreadospeotruiu signal is generated similarly, ixom 

techniques well known In the art as used for the header , by 
spread -epectriso processing a suh-dasa~seqneocs signs! Kith 
a respeotivs chip-- s* queues signal. The :sub " data --sequence 
signal stay be derived from data, or an analog signal 
15 converted to data, signalling information s or other source 

of data sysibois or hiss. ! fhe chin-seonense signal can he 
user-defined, and preferably is orthogonal to other chip- 
sequence signals used for qeneraoing she plurality of 
spread s spset rusi chaos si s , 
30 In the QAH packet -switohed syetsst each packet 

transsdtter includes transmitter --memory i^sss encoder 
means , demoltiplener means,,, transmit tar -spread- spectrum 
means, sombinar means, header means, and transmitter- 
snbsy st em means.: the encoder oceans ia coaeied: tothe 
m transmit ter-memcry means , The deituitipie^er: seans, sdiioh: 



■IB- 
IS coupled to the encoder means, has a plural ity M 
outputs., The transmitter^^ meen S is ccupled 

to the plurality of outputs of %M< demultiplexer cleans: 
The cosdorner xnft*t&» is coupled hetoees the transmitter - 
TP apraad-spectram m%m end the header sBsar;s . 

The transmitter -memory means is- coup led to a data 
input , and iStoree hats from the: date input . The encoder 
5l»sr 5 g encodes the data, from the transmit tst-masiorv mhnp as 
aticoded data. The: demultiplexer means demltiplejses -ha 
id aaeoded data into a first plurality of sub-dsca-sequenee 

signals and a second plurality of suh-data-eeouonoe 
signals . with a respective sab -data- sequence signal at a 
respective output of the demult ipiexer ueans . 

The transmit tar-spread»epoef r\rt meana spread-spectrum 
15 processes each of the first plurality of sub-data -sequence 

signals, and each of the second plurality of sub-data- 
soquence signals, with a respective chip-sequence signal. 
The output of the transmitter -spread- specs ram s<eaus is a 
first plurality of spread-spectrum channels and a second 
20 plurality of spread-spectrum channels, with each spreab- 

spsctruit channel core espoading to one oh the cut puce pi lim 
demui trpiexer means. The combiner means alpebraieally 
ccTsbrnes the first plurality of spread -spect 'turn channels up 
a first multxchannai-aprsad-Speotram signal, and the Second 
2d plurality of spread -spectrum channels as a second 

multichannel spread- spectrum signal. The header means 
con-cat states a first header to the hi ret malti channel - 
spresd-spestrusa sianal, and a second header to the second 
maltichannei spread- spectrum signal. The first header and 
3P tha; second header are for chip-sequence synchronisation, 

he the output of t he header means re a f irst packet '-spread-- 
spectrum sienal and a second packet -spread-spectrum, slunad. 
The tranemitter-subsys:teTeaveaus iransmrtm, at a carrier 
frequency , the QPh-epread-'Spectrisn ssgnal, using radio 
IB waves , over a cosasuh cat ions ghpnnei < 
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^elns,. header --detect ian means, processor m#^iis ? :eceiver - 
spread-spacfcruKv /mm®:* madtdnie#^^^ mws, 
m& receivw-aadTCy «as S> : The f^^i; many ip 

S 4<}izpZ®® ta -«c^«6cs6&:^-«a^-£'^»a : = The ;fee«da : r- 

.defceonioa uaeyns $mwi®$ &&£M$>m the rgsfrsr^spraaa,' « 
■ap accrue meads and -t-hf • processor wass, The recaiaer- 
spread -spec" rum means as coupled r tg : the : translating w» 
and to t; h e mu i i:d p 1 e >' .2. ; t g aeaos . The decoding a^aha is 

iO %tm$*k& hmtm&m ::tfe : ;t^lt'ip;i^^ng- means and the raeaiusr- 

aameory means, M the output or the receiver-calory fagkam- 
are ; the ■data e 

tm : ■ tOTXat ihg ■ means drassdaces the; z®mivm:$m* 
i^^^^^^^^:^^^^ - carrier;: dreouaaey to a:. 

1 5 proce m i-m i r eauency . Toe proce ssiae ir edaeney may be a; 

kdia fredeeeay ML an intermediate frequency (IF) , a 
■baaafeaaa fraqdeaey:, or .other desirsMs aregaeney far 

The headar -^detect ran means detects, at she processing 
2D: tieossscy, the idast header and the aecoad header embedded 

aa the Q^-sptead-spec— rc sxyssi. The deader -detection 
means outputs, in response to detecting the tired header 
and the second deader, a header --detection signal. 

The processor means generates control and timing 
25 signals. These signals ere used tor coatroiliap senuenaes 

and timing or the invent ion. 

The recorder ---spread-epeccram means despreyas the iirat 
multichannel :spresd-speetrem signal and the second 
staltiadsnnsi: :spresd-apeecrum siyaai embedded re she 
lit spread-spectrum si gna i, as a hirst ph.::e,-y of spreso - 

spectrum sagas ha and a seeond plurality of spreacdspuctrum 
:aignaip. The multiplexing means maltxpleaes the rrr-sr 
plnrairty at apxssd--- spectrum signals and the .second 
plurality of spread - sperm cum signals as the encoded dsoa , 
3d; The .decoding meuna decades aha aneoaed. daca and : she 



-SO- 

*i*mkm± mwmm -&mm ;a«^: tM mm trm t^m. ^m*m 

tmmxs and outea^s es® 4sts:, 

la &a gpsslai' dho^ir in Jalaa bba 

lEM-ir or 4£%®t. Descry ooopononrs as Is well known ii fha 
art:.' l5t 41 may be part sf: a 
aigboai: :>aignai prorassor l-DSI? j or, part of; an ap^Ii p&xbfy* 
m spec i S;ic m t bg; rated b iaeai b : ibSabf . 

bhs: caaa oi sa Malgg ;r£gpal, as nmio^^M^W^^ 
ybnberbar woof d; :ba forgot ad bafo re too Inpbb to: tike: 
:|:^^mI:t.tBr-f If a: ^o:^- if fox aoaaarfang :b^b aaafoa : osb^t 
to :dat.a;- ?ha analog ;-yra-digatal .ooraarfea W aoavarf. aa 
15 anal og : rag na i ■ : to -one ob a saulr id aygb w 1 a©, or « ; be a- 

bit analog-- to -dagitai: : conyarrar, i - a ., , : a bard: Xiao tar V 

f ha: : anoobar aisana is srrbodiod aa ao anoober 42 . The 
anaobar may be an: eacryptar or obhar- padyacy beylrao: 
: Encoder a and privacy da viae;;: are well kao^a indthe art for 
20 -^axypKinq or car spaing data. Id' aacbrrty ware not a 

primary conogra, praraoy aaay U acMaveol aavplwiad aieanao 
a^o adbitioo: of a- bit-seoyaaaa signal , ajanarat^ item: a. 
iinear sblbb rag is tar , la crypt ion aagueac©s, : uaasrsr eo 
from a Data Bnoayptioa sfcaadaad tWI: algorltlasa abb way at 
25 aaampfe > oaaf be dasd wbaa prlvaoy by of bfgb coUcm®* 

The aacodar 41 aadodas aba data from the Oranarrattar--- 
FIFO? :oemoay 41, as encoded data, bh©: anaodlay preaaaa tiig$.. 
xaoiada. smits®. aay -ol:' an ahcrypcion dovibao > « privacy 1 
0-v : ca .. or other dovice for anigualy dis tango ash rng, aa 
yd abcadab 4*$ s * ^ * cl * ^ ; « -^«^d :i , Ih a t ®zp. * an t odad 

:bata;,; b ®a aaraf a, i droadfy ■aiaans baa:* m 

aaoryptad; ot mtmmM y t or; ;pri;aapy •» f r : rvacy ; rs: : : notr ^ ioha. 
neaaaoary : asa o.f ehb ancobad: bsfa, bowabea,:: Iba aadodsb 
baba: mkyfr bo- diaa:fngniab s f:brsf QMl-aprasb-apaaorum 
:3b:; signal f rom a aacoad: Q^i~^:r^^^pmc^tvm a ignal .., 
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demultdpiaxsr 44. %e *pift£pi@pr : i4 ^ fcfiftQSa.®: 
:a : serial- to convex er . The pntpoas tlif 
a^vuIfcip : iM«f di : a : re divided: Into a plurality 

<§.> outputs-: iSJia.: a :m$m& igtMxM •*»£ ' ^tJ^Rtt^ ^&ch OUtpUt Pi 

she dasp i :0pim®s- 4 4 lass %. a># 

encoded signal ; 

The tzmmit^Bt'-Bprm.d^p&ctrwi: tnmm is ^meodied as a 
chxp-osaae?nee means and a first plurality of product 
yy 4m^:cM Si : :, S;2 t 58 and a second plurality pi product: 

apices 151, ISl, 158. chip-sequeRCs means may be 

embodied as a chic - sequence generator 19 lor g&nszsxc&n® a 
plurality of chtc-- enqueues signa ls , 

alternatively, the trabsaatter spread spec trian ssesas 
IS may a® embodied as a plurality o£ EXCLyslVH-GH gases, 

coupled between the plurality of outputs of the 
demultiplexer 44, a ad a memory device for scoring the 
plurality of ehip-eeavuenos signals. In this embodiment 
the memory device outputs a respective chip-- sequence signs! 
2 0 in response to the respective sub- data-- sequence signal, 

A third alternative may include having the 
trananutter-apreah-spaatrum means embodied as a m»tmm 
device f with en appropriate detection circuit, so chat in 
response to a partrouiar data symbol or data hit at ana 
25 output, oi a particular output of the cestui tip lexer, a chlp-- 

sequence signal is substituted lor that data tyroci or data 
hit . *as t rarnsffiitter "-spread -spaat rum means may also he 
embodied as other technology known In the art capable of 
outpattiug a plurality el .chip-seeueace saynals,. 
ys ate scSurluina rsesuc XjS embodied as a first cosigner 4.1 

and a second combiner yay, she header s;aans is embodied as 
: a hirst header device W far concatenating a first header 
with data and a second header levies 146 for concatenating 
«. second header d&m. and; hbe : transmit hst-sabsyst em 

3:1- :meaps is *mbbdiob : -as a transmitter oabsystem.. memory 144 



nmy store the pfe by first: header device 46 and 

second header device 146, A tiemory lor storing r.he header 
may fee vrciedec as part, of the first header device 46 and 
the second header device MM, Piltetnaclveiy :i a shift 

5 register with- appropriate taps may generace the: header, as 

is: wei. known m the art:.: 

The transmitter suhsystem may include an oscillator 4* 
and in-phace mulcipiieer device 48 tot shifting a firs;: 
:facltic:dan:aei-apreed--spectrusr! signal to a terrier frequency, 

10 a quadrature-phass multiplier device 148 coupled through a 

90 s5 phase shite device 147 to the oscillator 4i tor 
shifting a second multichannel ■•spread-spec trum signal to a 
carrier frequency, a combiner 5c and a power amplifiBr 59 
and/or other circuitry as is wall known in the art for 

15 -transude tint » signal over a cccsaunications channel. The 

QAM spread -spec nan sranai it transmitted using an antenna 
60 . The QAM modulator 07 comprises the elements wiohin the 
dashed lines, 

As shown in FIG . 3 f the encoder 42 is coupled between 
20 the transept sr- FIFO memory 41 and the demultiplexer 44. 

The chip -sequence generator P9 y s :o..:;>;ac r.o the first 
plurality ox product deyices 5.1. '51 < Sit and to toe. secone 
plurality of product devices 151, lady 158, The first 
io:ri. i car 4t is coupled between the first plurality of 

3S: product devices SI, 12, 50 and the first header device 40, 

and the first header device 46 is coupled to the in-phase 
Emit loiter device 48, Hie second combiner 145 is coupled 
between the second plurality of endue: devices 111., 152, 
1:81 and the second header device 14fC and the second header 

10 device 146 is coupled eo the guadrature-phase multiplier 

device 14 8, 

cfhe: ^m^t^~WXW^,:sm^m$; 41 :raopiyet : data from a 
date input , add stores the tdata, The first:; data etPred^ in 
tS^fe ;h^hp4^rwFIFd; meitory 4% are the first data optputtpd , 
m from f. he t r anemi t: t er ;-- : P X FD: m#Mdry iif 
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<j$$ ®nv®mz if: encodes :t; : h;s: data fp?m/<th® tmm&zmr™ 
FWm 41 as mpo$®$ data , Z&m encoder 42 encodes 0m Mr.® 
using privacy type of encoding, i scrambling the date 

o;r oenc^pting the data. Tines, the encoded dat.s- are 
$C#m&M date Ot encrypted data. 

Th:i: encoder 41 .is necessary tpe distinguishing dace 
from different users . By Seeing, the proper key for 
decoding the encoded: data, data from a particular user are 
distinguished froia data item other users, Thne i the 
encoding of the data is what defines a user's channel, 
unlike ether muiti channel spread-spscf rum ay® t ems, where; a 
user's channel is del ined by a parrel cu la r chip --vs a qu eue e 
aignal. By encoding the data with encoder 42, a common set 
of ehip-segeenee signals can he teed by aid. users, reducing 
the cost of havxng matched filters or cor relators. The 
reduced cost Is achieved since, at e receiver, different 
sets at matched-- filters or correlators are not reguxred for 
each user hut ins tead one set of msec chad f ilters: or 
correlators is regairod for dost mad:, no the ma It .i channel - 
spreed-epecerera eional from all users.. 

The demultiplexer 44 demultiplexes the encoded data 
into a first plurality of sue- da ce~s a gusnes signals end a 
second plurality of sub- data -sequence seenais, with a 
respect sub-data -sequence signal at a respective outfit 
of the demultiplexer 41, flaps csiiy, the first plurality or 
s ub -data -etequence signals are half of the date-segnence 
signals output ted from the demultiplexer 441 and the second 
plurality of suh-date-seguenco signals are the ether half 
of the data -sequence signals ottpucted from the 
demultiplexer 44 <• 

The chic -sequence generator 3 3 generates a plurality 
of chip- sequence signals. Each of the cdtp--:requenoe 
signals of the plurality of chip-sequence signals: has loo 
correlation with the other chip-seguanee signals in the 
plurality of ohip-seguence signals, and is preferably 
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plurality Of c nip -sequence &%<3mX® < 

roe chip sequences used for data spreading not 
necessarily ps^«a» sequences. The chip sequences »y 
5 be derived from the Barker sequences oi length XI; sash 

Barker sequence is a shif t, of tfie e>: icinni. Baxter sequence 
of length 11 , In order to the Barker sequence set 

orthogcsnal, each shift on the original BARKER code or 
length 11 is augmented with a 1* 

10 r.n a pref erred embodiment f the chip-osequerrce generator 

3 9 generates a particular chip -sequence signal from Barker 
sequences in eombi nation with a qseudorarhlotv cover 
sequence. Thus, Barker -sequences are multiplied by the 
same pseudorandom sequence. The use of Barker sequences 

15 «ith pseudorandom sequences gives protection against 

muitipath as *eli as better cress -correXslien propertrae, 
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The ?acr;x si; 4sbia 5 mhmtmm : the : : Barker ^mmm€ 
set . Beth rsw he m. Barker eequenee: derived : S*t>m the row 
shone hp a; rotation. The; rot at ion- ail ects: 0±f the. second 
through the: twelfth element. 4ne hirst element: slaps; the 
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Mm m& Is a ?:*#r t;Mstis :fc&e 4ui«e?i%tlQf; eysbsoi 
makes the Barker sequences orthogonal ■> 

m$mw operates in two isp$^* The first e<ode is 
tmp&tmiM with the, BBS 802,11 standard and it uses only 
S one sequence: the original Baker code or length 11, M 

this moSe the data rates sustained are "X and 2 Mbpst. In 
the second mode, the data rates unstained go to a w^mmMm 
o'| 2D , 17 Mbps, In this embodiment, the maximum data race 
i-, S3 Kbps- The high data rate is obtained without 
|| handwi'd th expansion . Both modes nee the seme clock (chip; 

rare, which is an advantage in the implementation: of the 
chip > 

m FIO. 3.. the first plurality o>£ product devices Si, 
52 ,. 58:; and the aeeoad pieraiitr OX product devices XSX f 
1,5 152, 158, tor example, «say tea embodied as a plurality of 

EXCLUS1VE-OR gates coupled between the plurality of Outputs:: 
of the demultiplexer 44 and the chip -sequence means ■ Each, 
EXCt^SIVE-OB: gate multiplies a respective sab ^uia pa-sequence 
signal from the demultiplexer , by a respective ehlp- 
2v sequence signal from the chip- sequence gone cater 33h 

The first piuraiity of product devices 51, 32, 58 
multiplies each of the f irst plurality, oh sub-data -seeusnee 
signals fee a respective chin -sequence signal from "chip- 
sequence generator 39, At the output of the first 
as plurality of product devices 51, 531 38 is a first 

plurality of spread -spectrum channels, respectively, Ihe 
second plurality of product devbess 151, 153, 1S3 
mifXhiplies each at the second plurality of sub-bars- 
sequence signals by a respective ship- sequence signal from 
30 chip-ssquenee generator 333 Ac the output of the secono 

plurality of product devices 151, 153, 153 as a second 
plurality of spread- spectrum channels, respectively. 
psrticular spread- spec trim channel is identified hy the 
bhip-aegneiteef signal that ®s used: bp spra:ad:"Spect:ru;o : 
35 process the oarxioaiar sub-data sequence signal. The 



first plurality of sub ^ta -sequence signals w fee to 
multiply the second plurality of sub~dsta~seqneac© signals, 
mt&mm^m^m 9 '&**&\$twmt$$$ of chim-secfu^cB signals 
mm? m \x0M to miltipiy the first plurality of sub-data- 
sag5.sen.ee signal, and a second plurality of cdip-seauence 
Signals may fee used SO multiply the second plural ley Of 
stbo-data-sequeace ■signals, with the ferae plurality of 
chip-sequence ssgnals different from, the second, piers lipy 
of chip sequence: signals- 

The first combiner 45 algebraically combines the first 
plurality of spresd-espeetram channels,, and outputs ode 
co-eoiosd signal as a first sm.ltiehanael~:sprgeri«spectxuj5 
signal. Preferably, the first combiner 45 combines the 
first plurality of sprsad-epeetrnm channels linearly, 
although sosne nonlinear process may he involved -without 
Pignlf leant degradation in system psrf ornemee , 

The second coshrhcer 145 algebraically combines she 
second plurality of spread- spectrum channels, and outputs 
the combined signal as a second iTuiitiohannei -spread - 
upset ram signal , Pref erably , the second comes car 145 
combines the i i rs :.. piuraiity of spread-: spectrum channels 
linearly, although come nonlinear process .amy os inecluec 
without significant degradation rn sysf em performance. 

The first deader device 46 eoncat eastes a first header 
soothe f irst red fclchaunei - spread- speetruiu srgead, Ac the 
output of the first header device 46 is the first packer - 
n.prcsa- spectrum signed,,. The first, header is for chip- 
sequence synchronisaticn at the receiver. 

The second header device ill concatenates a second 
header to the second o^ltichaaael- spread -spectrum signal, 
At ens output of the second header device 14$ is the secens 
packet" spread- speotrurs: siqeai The: second header is for 
efvip-sequsoee synohron:ieaed:ou at the : .receiver , 

Mm in-vphase mtltipiier device: 4% efeif to the direst 



; t*> a carrier frsgPenclv as an 
in~pnasa com$on«Ti:C Ot the carrier frequency. The 
quadrature multrpiler device US shifts the ssssra 
packet -spread- spectrum signal to the carrier £ rsguency :: , as 
I a- ^#dratoro~phase component. 

The combiner $2 coa^in-es the first .packet: - spread-- 
spectrum signal, as the :.c- pha;;:e component ; and the second 
packet -stncesd -spectrum signal, as the aisadrature-phase 
component, fc generate a QaM~spraad~spectrtnn signal, The 
ICs transmitter transmits, at the carrier frequency, the 

spread- spectrum signal using: radio waves ever a 
coioecnicstions channel., the transmitter subsysceis of the 
packet transmitter includes appropriate filters, power 
amplifiers 3d and matching circuits coupled to an antenna 
IS 601 The transmitter subsystem also may ancinde a hard 

lioiter, for hard lifting the: packet -spread- apactrus^ 
s ignal ha f ore transmit t ing 

At the receiver f as Shawn it FdXh 4, the translating 
means is show ts a translating dec ire 62 with oscillator 
20 m and frequency lacked loop 701 the header-detection means: 

is embodied as a prurslity of h eager ■-mat chad -fi iter 
integrators, which, are: within the matched- f ilter-and- 
acquisition circuit .11... The processor means is embodied as 
a processor 90, the receiver- spresd-spacf rum means includes: 
2s a plurality of data-matched tiiters.. whion are vn/thin the 

macched-:£iiter-and~acquisit.io« circuit 11, the snnltipiexing 
means is. embodied as a -putt ipiexer 60 and the decoding 
means is embodied as a decoder 81, dha receiver -memory 
means is embodied as a receiver ^- f irst~in~f icst-ont 
m Preceivar fIFCP celery 82. 

The translating device 62 is coupled through an 
antenna 77 to tie communications channel and through •an 
ampUlier 64 to the matched-ititar-and-acquisiticu pi toady; 
The traosiaddug .:dev.rce: 6 : 2 U roapd'ed : co: the: :Oaci;iiacd| 
3 S , 4 : X T and the <^;clii : a® coupled^ po f rsgdeney locked 
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imp 30. The: ylyrsiity ; q£ iitter- 
iggegracors wd.ch.in the amccded-f iXter-and^^cquisitieji.- 
car cult H are ecus led cc the ireqesncv looked loop 
The processor 90 is coupled so the header -swcened- filter 
integrators, within the etched- f liter ^oand-acqnisicioa 
circuit 11- The first assd second pluralities; of data- 
snatched filters within: the matched- f iiter-aRd-scquisition 
circuit 11 arc: coupled between the translating device 62 
and tea multiplexer 80. The decoder 81 is coupled between 
the multiplexer 86: and the receiver-FIf 0 mesmxy M« 

The translating device 62 translates the received QM? 
spraed- spectrum signal tt.<m tea carrier frequency to a 
processing frequency. The translating device 62 may he a: 
sixer, which is well known la the art, fur chitting an 
infer nation signal, which in this: disclosure is: the 
received 0AM- spread • ;pect rue signal, moduiared at e carrier 
t regoency to IF sr baseband. Tea processing: £ requeacy mac 
da HP, IF, at baseband freeaency or other desired rregnahoy 
tor a digital signal processor. The signal dor shitting 
the received wide- spread -spactrurv signal Is produced by the 
oacrllator 63 , The QAM -cp read- spec ct: urc signal as processed 
into an la-phase component and a quadrat are ■-phase 
coinponagt. 

The matc:had--t:iitar-aad-acqnisition circuit 11 may 
include a plurality oft data -sett chad filters ill, ill, 113 
and a plurality of header -eatohed-fl iter integrators 
US, IIS, as shown in Fid. §.< The pieraiity of data- 
matched filters 111, ill', 113 is coupled through a : 
plurality of ahsolute-^aiue different xal detectors 114.. 
ill, US to the plurality of header -matched-f i leer 
roc. ear at ore 117, 116, 116 , respect, ivalyu The plurality ol 
header -cantoned- filter integrators: 11?, tit:, 119' is coupled 
to :path-euiection-an;d-aoQu:;.saf ron-deciexon iogrc 118, The 
outputs of the pa i u - c el e c ■ . i on - and •• acqs c s U s on • c e c a s i on 
logic 1.26: and: the ^lA^^Xt^ ^^^^m^^M^ Tliters 111. 
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U&, lM m- z®m$M tMmm * :Sialt.rpi #«c B8 :? 

0i- data ~uart chad M%% dllr ;and : 

plurality # : fe^te^#li^«P^^ integraTors |af -p 

IIS mciude pstohed-f lifter integrators for the fn~ph&se p&d 
quadra tpr^-phaa®: component:;; of the OA^ •- s :;: read •• s ;;: ec t r am 
signal. 

The plurality of data --matched filters ill, 1X2, 111 
has a plurality of: impulse resposses^ respect ively matched 
bo the plurality of chip -sequence signals generated hy 
chip- sequence generator 33. The plurality of data-^atcheo 
filters ill, IIS, 113 he aeibodled as a plurality of 

digital chad filters, a plura.liay of &m devices, 
ao ft ware: operating in a processor or an hSiC< The 
plurality of data-ttatenea Ulcers 111, 112, 113: detects, 
from the in---phase cos^onent, the first plurality of spread-- 
apeotrom channels sataadded in the QM«-sptead~spaotr«3a 
channels et^hedded in the QhJi-spresd- spectrum signal . The 
detected first plurality of spree d--- spec s rasa channel is the 
first plurality of sub-data-- sequence signals, respectively,, 
tore plurality of data -mt chad filters 111, 112, 113 
os tacts, from the quadrat ure-uehsse component, the second 
plurality of spread -spent sua- channels. The detected second 
plurality a£ spread- spectrum channels is the second 
oiuraiity of suh-data-saguenoe signals, respectively . The 
first piorality of spr ead -sport ruts channels are in the in- 
phase component of the QAK- spread-spectrum signal, and the 
second plurality of spread-- spectrum eharerels are in the 
quadrature-phase component of the QhM- spread-- spec t. ram 
signal,, as described previously. 

The plurality of absolute -value differential detectors 
111, IIS, 116 determine the absolute mine of the 
dii fereatiaily detected, .first and second plurality of 
spraad--^pectrntt -ehaa^elvS,. 

: 14 :hl:G t 5 > : t he: p ihr siity f : head er ~pa% the d - £ liter 
i-utegrators LIT. 118, 119: i:nt.egra.te; and: detect, an thtk 



p^oeessfef ; £%m^®txzf > hmxm \ ■ from .fa.- : phaae 

aoKi>dnent a fcfee %&pp^:$^&&£*-- the :^«^r^t« : ^ ; *i^^' 

component, embedded in tas 0.^--pre-sd---sp-*otruj-i signal. The 

\& : t» : :ti eat header .«ad m% : eacond ■ haaiee er&edded |»: 

$£^fe;a^ drofea all-: efn : ce : ana nondp - 

-egnence and M> im *h* :f|cs : t hasddt :a:nd 

fe;^:' eeaoad: aeadar and -Jis \s«cm, ®. spsrs . 

The tm-m *haaba:rnffisiahed iiitegrator,;* ne pa# 

1Q nereis, is one or mora saatobed-f liter integrators for 

darrenting the first : s*dodd haadar . «&ak 

etc ra 1 i by pi hasdar-msaohed" bfitea ant egraiore lla , 1 18 , : 
1,1-9 may be erfcodaad as a plurality of diaitai -a;aa:ch«d • 

xntegratofs s : eof twnr stop a rating in a prooassoe, or 
isle , le r a s pons e t o det ec t l ag '"hfae first iieader and tne 
second header, the: aaadej: neenb^d ^ l-e- iatesnator oetpeta 
a ieadar-detootion signal. Only one of tde tlrst haauier or 
the second header, aoweear ■> needa : %©: be da tea ted to output 
:tbe neadar-iatect for signal < 
m The isgro i20 

mlmm., and acquires lock, to a betaatad path at aha dtd 
apraad-saectrud signal,; droaathe p lata 1 ity off aaedaa- 
Raitohad-:tiiter integrators lid, p®> im K and. outputs w 
.aagalai tine a igsai , % he ecsutal aloe a igna 1 tm^mP 
it the aftai tipleeet : did 

After aogoasiaioa of a paekec f data are; be tea teat free 

■the' ipiaaality 'pf psta-aaateheb diiaera til, ld,;f i: XI3i and , 
a re a u tpatbab: rhr anab :iaai t ir;Xea:ar 81 a 
en etteaamt bve dor matched^ 
10 cieanit : & shown :i*t VM» © ; > W : pxaraixt% of data- 

matched diiiere ill ,. 11.2,; «;a* : 

as those is FiQ. gi The plurality of header -m 
ird.agrdto:rd ladt 119 oftFig.. :5f howeaer ; , in: tapiacad 

by a :pl^ral : ify: oC ahsoln:ta~vaiae dif l;oaa:at.ial :dateob : ana 
III. 121, 12::2:, aanaactad to a. /glarality of addert 124, 125, 
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12$, x#%^ct;iv«l^ fte; piuraliop :;#f : :;SfeSS;i«t:«-va:.|:U8? 
ii£ferpntlM- ^^jmxm IM > 1*2%. 123;; daoardfoe «l»gmttids : 
of each bit. of ode first header and tde second he-der , : arid 
-ne ^xm^im f?* addars/iddf d2d afasetiaely ado dfef 

or ijiMf s»ti> -fc&e « tiia Mas of f de f:ik$>.t 

: header add ade aaeoad deddea' , The padb^aef aaf :ido : -a ; nd" 
acquis it ion-dsci efoa logic 1W a* deacrided In 

ammmtim wide, f 'M * SI 

life ipaokea :r80twsr of fdQd. 4 and. 5 or :a «i he 
::rsqdif led; by asisg f.da: header -stsfcched filter, as disdf aaed : 

wm, £f %$ml^m< pscfet : aeaeiaea of flG:,. - be 

aasdif eaieg the; : deader-matched falter M&^z&ppm- 
■4i*$l«fc%4 : 5 »r tde ebsoaoce-^alt^: didf areata of 

: deieeforO Of FISf f a 

ttt f aegoenop locked- hoop dd :: as : f rocroen^f locded; in 
cesponao: fco ode: deader -dec eeof on. eigeei . The frogoeoo^ 
lpcm& Mop: 7 0 locks tm ireav:ex-ry of Ode : OBOi.ffat:or hi to 
t da- carrier f radd^noyd^f lade :r-oeiesd Odd ~ spread-ape of raso 
signal . Cireaate fee freqaeasa loaded I cops, sod ehela 
operatic d., : . are- wai X dnewn as. : bhe arc , 

^processor dCd ; id reaiaOeos: f o , : Ode beoder-daoeooioo 
sdpoa If . ; gsnar a t ea gaasdel : and :: 0 dab eg: : ad m&. 1 a. Tde : a sot: to:k 
kuA. : Zimm signals are. caad for aoaf roll dog aegneHees and 
ad-elngoaf : aba; da wot fob, 

mch obip-begaehoe aigaai f of dha: plurality: of ohip- 
: s eguence eigne iiv if di i f a roof . , one fftm aoo Oder ., $t>te 
pfoaeff or; ^af : ddl:e : -.a@quenco sdgnaie,, however, is eoaaaaa to 
el i -a aero , ; ddaa : t tke plbr a fit d "«€ dsaa-sabt oheb : i f fa f ®m 
tiS-i til:* eon detect ;^j^^^i^\^-i^^-^5^^.-- 
asgnaia: frost aop: oa •^|#-.i^se^r#-* 

a-'«aaf aed; :a|3raod--o:;peaf ram : : abaeoei a and cbe aeoood; pi orof f f y o 
of raoafaad apraed ; -specadoja aigaa:le : ao; Oda reoaired-eaooded 
dad a ..... Tda reaeioed-eaaoded: data, fro ss e;oa : o::o-.taa:a: 
.aop'o tondeot ,:: fo ode dfe ae ado: ^deeded:: data pkm mm 
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generated^ at the :psohef tr:an.^i:^t:sr , ; The: r^i* *pi%*$K >m 
may k>® Swedish as a paraiieh---to-- serial converter. 

fhm decoder 81 decodes the received- encoded data as 
the received data . decoding is what distinguishes -opsc 

user f roc. another, sauce sacr: user encodes with a different 
privacy type of encoding- For example, a first: user ssst a 
second user encode first data and second data, 

respectively;: using a first kw «M a second key fbr the 
tm&,. Mteraativelyi the first user and the second user 
sight encode first data and second data, respectively, 
using modulo two addition of bios from a linear shift 
register. In tha linear register exsmpie, the first user 
would have a first set of taps or settings for generating a 
first bit sequence, and the second user would have a second 
set of tape or settings for generating a second hat 
sequence. The second bit sequence would therefore he 
different from the first bit sequence. 

If the decoder 81 ware set to decode with the first 
key, thee either the first data would appear at the output 
of decoder 81, or non-decoded data would appear at the 
output of decoder 81, The presence of son -decoded data 
would he resected hp the decoder 81. The presence of first 
data, which would be detected, by the presence of a correct 
■ sequence in the header or data portion of the packet; 
would pass to the receivor-fTFO: maattsy SIP A correct data 
sequence might, he a particular combination of bits, 
xndicacing proper decoding. The receiver ~P1P0 mmtif &2 
stores the received data and has the date present at an 
output,. 

:: mi present: invention: hae m ;iucs.rna : i Postas Toon: for 
coherent den^duistiou, : and prooides :inrtiai phase: 
:e : sf x:;nof ipnrfO£ fssp frequency acquisition. The entire: 
Testa®, loop, including:: the :f requency conversion stage im 
digiteiip The :PF: iocai oncriiacer is: free, ruuniue; end does 
nor: neceseirate any correction: from the Coosao loop.. 
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present inaeacion as* a oa toned £il : pfr 
i^X^#.ntit£oii; tfea* permits tmk aaaiures diss Qm~ 
rmm^' g ^ ttm s«beysaem : %; id lasara;t«d 

■3... 1. mm*®M%pp 0f tm si ^ ml mmiBtB m 

pmSsm 'Mm «:prBai wit^; :fct?« BARKER :«!<M#-- •:*$£ length 
11 . 

t,. Ths Input data: is sampled at the rate of 2 
samples pes chip, 

Xo 3 . The plurality of data -rattened filters can be 

vitsW& logically, ss a pltrtality of data-lnstehfed 
f ilters each matched to a shirt of aw length U 
BARER B code. Since the received QAM^prssd-- 
spectrum signal is sampled at the sate of twice 

XS par chip and Cbere : ar& dd chips: * :c * d * 

: liava aid pos aid lei shifts and .there far© 22 matched : 
f \ Iv er;- . 

yality -pa data-^aaahad filters: cut purs are. 
sampled every 22 incoming sa-tpiss. 
i . & plural lev of absolute- value differential 

detectors 114. 115, lid prooaasee the output hi 
each data -mat chad filters in order to remove the 
effects of the potential frequency offsets., 
6,. Tim magnitudes of m consecutive eat pate of each 
or the plurality of afcsolate-value did £ erentisi 
detect or a lid, 11:5 « tld : are ah sa summed, either 
by tha plurality of header -aaecded- til tar 
intapratora 11", il-B, 119 0- FIG- d at aha 
plurality of ^daart 124, 12S, 126 of Fid, it 
7. The header ■•matched- f liter integrator that 

corresponds to the largest output of the 22 
suasnatioaa is than selected as the header- 
«:chad~f iiter tstaaratcr that- is of the same 
phase as tha iaconptg signal,. This ends the 
spread spectrum signal acquisiciea proaaasy 
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The: pkmmp invention- Selay 
lobu%$ iMti- . shaft txm&m- ilte impm%0 chip .clock, eats, 

; ^h:e EfeStlt: inf^mM sari. 0f&om, : C^V&tit is «H : as 
differentially coherenn detection of the incoming date. 
The • nneeang data. -are either m m^mmMM^:^ If 

■the : :i:saae io f:I© . : d tears used, M$i??Mm$ chansieie: 
are SFSI and C?SF xeduiated: for irsnsnhdsaapo chef* oars 
aoobioed end transmit tod as a £AK^:pre&d-sp«atram signal , 
df: fha: reccioer: the pdQrelety: : of datm-snetshed; falters;, 
eaparaaes thae iMivb.aual eeMposenrs that arc QPSK slmatki 

tts present . i^y-^^h^ .x^^i^pt^m,- a f ast; aceisg: 
^m&tic gain control bsCC; circuit: c,hac zn^uxmiM* 
a:naic9^-tc--dieical. oonvercor receives, proper .level:- 
'The MC is adaptie-e? it -can apribfeiy adapt in actnai 
operation to- changes: inisigriaX: levele and modulation 
:f ornate. 

The present ijiveation also eon^rises a ssathad. The 
method iaclodea the ebspa of entering data in. a memory and 
encoding tins data teem the mannery as encoded data, Ohs 
data are dsmolt tpiexec naing a deffiu.Itipie.xee> into a first 
piaraiity of cut -de ce sequence signals aad a second 
plurality ef sufo-daCa-eeqoanee signals- Ida method 
includes gaoeracing a plurality of chip-sequence signals, 
and muitaplyiog each of the first plurality of aub-bsca" 
segaeoae signals by a respective; chip-sequence signal, 
thereby eenerat: inn a first plurality of spread- specc ruse 
o:hanae.ls. The method inei,ndas : generating a plural ity to 
ahip~seqeence eegnels; and .multiplying each of the second 
plurality of sab-data -segnenos eignais by a respective 
ohip-segueace signal, thereby generation a second plurality 
of :spread--epectrum chanieaia - 

The steps include algebraically combining the first 
plurality of spread -s pact me. channels as a first 
r;u i t rcnarerei - spreac- epeet ru:n signal, and coiraatenscing a 
first header fed the first ^t;i^i^i^^p^^^^t0». 



di$s&k%. to : mmznW- t* first p&^&t~mm»$-m^^^ a.itnai < 
The 5?t©ps include algebraically combining die m0m&: 
plurality of spread--spectram: channels as % second 
i^iM^to signal and concatenating; a 

second header to tne second «ii^t^^ed^pa**-^- Tr^x^^s»ci;-<a^«>«^*t4aft- 
signal to generate a second packet- spre«d~.spectrum signal , ; , 
The steps include cranjtmitting on a rattier frequency the 
first packet ~apraad-"s;pcctruin signal and the second packet- 
spread -spectrin signal as a QM4-sprs#d~'Spcctrw«i signal, 
over a com^ani cat ions channel using radio waves, 

the steps include, at a packet receiver, translating 
Che ^-spread-spectrum signs! from the carrier frequency 
to a processing frequency, and detecting,: at the processing 
frequency, the first header and second header embedded in 
the QAM- spread - spec;: rat- signal .. The chip- sequence signal 
used for the first header and the second header and the 
data is common to all users. In response to detecting the 
first header and the second header, the method includes 
outputting a header- detect ton signal and generating control 
and taming signals. The steps also include despreadiog the 
first smitichannei" spread- spec tram signal of the yAM- 
agreed- spectrum signal as a first pru.cailty of received 
spread-specs rum channels. The steps also include 
despreading the second ainltichannei" spread- spectrum signal 
of the QAM -spread -spectrum signal as a second plurality of. 
received spread-spectrum channels.. The first plurality of 
received spread-spectrum channels and the second plurality 
of received spread-spectrum signals are muittpieasd. as 
received- encodes data, The steps include decoding the 
received -encoded data as receives acta, and storing the 
rocs read data in a memory for output to a data output.. 

It will he apparent to those skilled in the art that 
various modifications can be made to the pachet -switched 
spread- space r um system cd the its tars: invention without 
dephliing from the: scope or apiece of the invert lop, -and- ft 
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mm m pxmm& mm r -c&m m^hm #as« ; pi ti# appended- 
- 1 - :• ::r;:^ and their egtilvsisnt^ 



a : pidraidfcy- o£ .papfeet ' ^0®t&kt&mx®). : / men packet 

^mf^t0r^fm0f memm, . Zomim to: a; data ippyta 
for data,; 

m encoder, coupled, to eadd tra»sm*tt€r~rlFO ; 
irwsmory ; for ^pcodi&g the data from said f rap : emiPpar- 
fifO mmom m;>m$m&& data:;;; 

a desaaRdple^ec, coupled to said eaeoaer atd 
.^mmi: •* : pioraii tp of outputs , f or haiqwtuipieyaap ada 
«coded data: int o e :pibaalit# *?f. ^-km^^^m^^ : 
s::aanai:s ( witfe a respective sub--b^a-u>ecp;ea::av eiqaai ®t 
a respect ive dotpevd of eaid deaai tipiexer:/ 

chip-sequence means far outppthibq a 
paaraiaai: bf : cihrp-segpance pi ppaisb :: with, each -.cHpr 
sequence sigaad of thogdCar :t : o the etdex ahi:p-aea;penc.e : 
yiqaais ic e.aid piuraMty oc chip-seqaeace aignals; : ; 

:adplarali:tp of product coupied to 

:t;6«a : pi'u:rei:iap of ^outputs of said :aeaialt:fpleaer, 
reepecbiyelp,. sad ts radio ■ e&lf?^ dor 
■^tidrpiviraa each of the a:ph-data:~ : B:eqPaTjica: mgm^^MiS 
respective ehip-aegiaanae aicaal, thereby geneasaraq a 
pi Pt a % i t v of Sp res a - Speed f dm Charmer s i 

a : :co^h:baar : ,:: aoapied to the piaaai.iap of 
prodded deyiaes, : &ak ad.qahyoreed iy : c:QM:inSi^; : aba 
ehatei dtp ; rf : apraad-rpeetraai cbaPaaia : pe & 
tmUi ir babae I -apr sad- 4 pec a tm « ffft* i f 

a: hepde t bey res., p aupi pi: \m ■■ Paid: , costai ner ,, 
for aoacaaea-stina a deader for chip-saqaeaaa 
.aypphr opiaat.ien: :< ho the saildichaaoei 
aipaai ; therehp pcpsradlag^ a pap:katr;apr : ead:-apeccraa;: 
eiqadlp .arid 



tester device, mp:: fe^a^mitfci^f m a carrier ££&0m£f' 
1 ha packet - spread >- sgectruP s I gna % xm^m radio f pst 
:^r -«: .C:Om!pni ; sa;ti:ds-is: channel : f ana 

,; a ^ .plural tip' ,p| packet m.^:ivm% r mm packet 

recerver including, 

a translating. 4®vi-c®. coup lie to: the 
coTt^unications channel, tor translating the packet - 
spread-spaotruffi signal from the carrier frequency to & 
processing frequency? 

a hsadec~sr>3tched: filter integrator f: coupled 
to sard .translating device and having an impulse 
response receded lo the header, for detecting, at the 
processing frequency, the deader in the packet -spread 
spectrum signal, and tor outputting, responsive to 
detecting the header, a header-detection signalc 

a processor, coupled to: said: header -jftatohed 
filter integrator, responsive to the header -detect ion 
Signal,, for generating control and timing: signals; 

a .plurality of data-egoccned filters,, coupled 
to-: S aid tranpiatrng deruce. with each data-Patch^ 
filter having an iteguise response matched to a chip- 
segaence argasi of aha plurality of ehip-segneace 
signals, respectively, for despreading the 
multiohan:nei"Spread--spectrum signal embedded in the 
packet •vspreah-spectrum signal as a plurality of 
received spread- spectrum channels, respectively ; 

a rcitiplexer, coupled to said plurality pi 
cats -c- seed rllters,, for mcltiplaxing ale plurality 
of received spread-spactram channels as received- 
enocdad. data? 

a decoder; coupled to said ml t ic, exert for 
decoding the receeved-sncoded data as received data?: 
■and 



:i fee;cMl?et'WlfP' mm®w* coupled ^e- m 
decoder,, M smriisg fti ssM?s3 data , aedtfpr 
oucpiiatihg: in® rscaiwd t&*^£$;:.. p$tps&.'{ 

2>. "fm 'paeket: :-swit: : ;5:d«d syeoem: jxk: «3& forth; m tii#;^ : 

i , : Mtu said: £h%?:&&%&®ti&&. peats '^ki^pmy® mm^mmmm* 
■gmt&t&mz gmmMkm^ the ps : ur : aixtv of; 6Ms~&mmm®: 

'5 , Tm packet- wit shed system as set forth in pt&m. 
t r With said eta eloquence medae including a memory for 
■Storing, the plurality of. caip- stouaaea signa^i 

4: . : A pac he t »:swi t ched: : : S: o s t«m ; for oomrsiuaicsting ; as t a , 
oorRgxisinat 

a :p:ioraiity o;f: p&thet transmitter s> each packet 

t t apf mi t tar : iac 1 acting , 

tratsmitteh-i«emo:tV' mesas ; aoupiad to a data 
input, tor sect lag data; 

encoder means, coupled to said tranatvit oaf- 
memory meant, tor encoding: the data from raid 
transmitter™ memory maeaa aa : encoded: .data-, tdhh the 
data item each packet orantmittar encoded- di iterant iy 
from the data from other packet cratamittere % eaid 
plurality of packet transmitters i 

temuicip leaer meatsc cbepiad to said encoder 
means and having a plurality- of outputs , for 
heaatitipiexing the encoded data into a plurality at 
sub-data -sequence signals,, with a respective sub-data- 
sequence aloha 1 at a rsspeetivs: output ox eaid 
hetoait rplexar mmm ? 

tranami t 1 et - spread -;ot accrue; means , coupled 
to: the plurality of outputs of said demuitipiexer 
means, for spread-apactrum processing each of: the sab- 
data-- sequence signals by a respective ohap-saquacot 
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signal, mmr^: g&xmzmmg. a plurality: spr-aad-- 
«:::«• :rrurr ; m^m^M* reapsetive^ :C^iF~S:epieac« 

signal MZpmn** imm f •^^•^^^^^^•*^n^, is i 
giutmity ' of: eh:i;0~;3:aqs«nce PicaaiS: lor- ■sp^ssd-^spgct ra»i!> 
processing; the plurality :©$ sul-bata sequence signals , 
Ms.f I<? ••: - valy , ana: jMitte : pieM lity ; ■ el pho. p ~ sspaeace 
si&mM ^mmmm^ ^ th& ::plhrslit:y : M mck&.- 
transmitters? 

combiner means, coupled to the tranMsdtter- 
spr®ad~speot:ri;xn meaus , for algebraically comcdning the 
plurality of spread- spectrum channels m-f 
mult i chariot 1 spread-epeet ram s i gaa 1 ; 

header means, coupled to said combiner 
wsTis, lor adding a deader for' chip- sequence 
syochraotsatiao, to the multichannel "Spread-- specs 
eigne i, thereby generating a packet .«, S pra ad -spectrum 
signal ? 'and 

transmitter -■subsystem means, coupled to sard 
header means, for transmit t lag at a carrier frequency: 
the packet -spread-spectrum signal using radio waves 
over a commurri cat lens channel,; and 

a plurality of packet receivers, each packet 
rerexver including, 

header-detection means, coupled to said 
consaunications channel ? for detecting the header in 
the packet -spread- spectrum signal, and tor oncpucting* 
responsive to: detecting the header < a header -detect ion 
signal ; 

r:|cei^^;©^##|^r# meaas , coupled to 
said deader-detection means, for despresdrne the 
mult ichaauei - spread--- spectrum signal sledded la the 
packet-vsptead-spectrum signal as a plurality : :pf 
received, sprecd-seeeururr channels, respectxwiy a 
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mewrnm - spread - s&t^ifc ■means, tor :da % tip i^fci t 
plurality : M recaioed :^™^^ctfap ohanseis as 

$0 deaoding j*aans, coupled to sard or j pis-xi-a;; 

means f for decoding dda ■,.^^i^4^c^d::4^t^' 

tmm^f0- oats;. ; and 

rrrveiver-oenxay rasas , ■ ooopiod to: oaM 

decoding imaaasp for s tor log tfce £&c®.ivp& 4ats, aad fpr 
: dufepottdno: doe received data; to a data ondpnt 

4, further xnedrdinp translating naaos, oeupied detoeen t.ne 
oo^mdnr^ations: cdsnns I and td« nesder -dec ec c ion 
transdsaing &^ pac&dt-^sprsad-aooct vxm a rgoad ^tm ? & 
: terrier £ rocmanoo; to: n prooeaaiog: dragaeory , 

dd tda- pasdea-amaaned system as set. 1 aran: in. : olai:«t 
•$•>, anrtder xa:Glndinp processor waas;, eoopled to ssM 
*i^^r-dot::eot£on aasaos. responsive to. ado . : naad©r-daddct;:i:na : 
ndfnadd : tor .:oaaarati:ag: oontrod^ and trmnn signals. 

: dd ohs packet -switcdad system as sat torch' in clsiss 
i f 5 or 6 oath said transmitrer-spread-speotrrn^ stsena 
ine lading ■>■ 

generating; mm® ^ r generating dda: ploraIitF : td; 
,:;£,:. snip sepjaono a; ad goal: a p a so : 

a : plnrailay or : dddddSadE-dP sataa .cospiod; detwea 
said namuiarpda.a.iaga:s>eaaa:, oaiddao0minar :: means sn a sera 
.generaerag mmm^ for maittpiyxoa: ode plural rav": oa aso- 
datpz-sagaoace.;; eiagaaa W pdnradrtp: -oa a dip -a egdeoee 
aa :;s:igoais:: ; resaeadiwiy ,, tderedy generating: tds; mm®£im] 

spread ■--spaetturs edannels , 



8 s mm packet ~sdipched: w^mw m set forth : in :eiaisv . 
4, S or S with said transi«itter-spread-sp#str^i Mm® 

The packet -switched system as set forth in claim 
4, t or a with said encoding mmns including any 61 an 
encryptor h»d a privacy device, 

%M , ?hs packet -switched, ay at am : as s a t fpp in. ; c Is M 
4; f , ;d cr 6 : with :e:aid trsssmit:taa •-sprssd-spect tum xfisass: 
inpiMing ®: plurality pi -product devicea : for; mil^S0^m 
each cd' the .suh-data-secjuence signslsyhy/ a responsive : chip~ 
sequence signal of the plurality: of chip segnence signals. 

11 . Tdd astern as set forth dp: pi«x^ 

4, S or -& with said: trao-smit Per -spr saa~s:pect.r:sw: means: 
including a piymiity of matched £ liters, with: each matched: , 
filter having: an iiTpvies rsapcnse: mat shed: te s chip- 
4pqmm& sipKal: of t ; b:e; : plurality: of :chi:p:--.sedsenc:a: vipnaisi 
rsspectivcd.y ■, 

Vi < 'Phs packet-switchss systsn as set forth is cMh&m 
4,5 or 6 with said transmit ten -sprsad-spactaaasi means 
including a plurality of surf sse-aeosstic -wave devices, 
with sach sarfaca-acosstic-wavs device having an inpotse 
response matched Co a chip-asgnanca signal of the pidsslaay 
at ship-segnence signals respectively. 

........ . .. . 

13 . The packet ^■switched system as set sordhln 'Ciain; 
4 . 1 or 6 with sasa rsoeivsr-sprasd-speotram mmm 
igciudrsy a plurality of dats-masecsd filtars, with each 
dats-matched filter having as impulse response: mtcnad to a 
chip--sequsn.ee signal of the piuraiity or chip-ssgusnce 
signals > respect ive.lv « 
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14, paskac-fwitoaei pyspasi as eeo : ;f orcd, i# claim. 

i «itfe sais s&eewe^ mmim inpindipg, $ 

pipraiity p§ ^umm^m^mtie-^&vB dm mm. with ««c-H 

jur face -accuse -wave uevic& having : ap impulse raspsnpe 

:«C^::to .^-^^^W^' plcPaiity : ieppp 

sequence signals, respectively, 

Phis hacxet- switched system as ceo :: depth ^ is 3&f^£$; 
: d with sadd haade J- "-dec & ct a PP means Ipcsittding :s hpsd«t- 

mstchsd tfyje&r hm^m an iMpoiee response patched.; to the 
^ header. 

If, $ pacikst-ewitchecl: system t or co^nicstinc; data, 
.cpmprlsdpgp 

a piodald^: o : i jacket tranimitters, each packet 
. ciaasinit-er imld<ilng,: 

a trac^itcer--f irs t •• in- ilrs t -out 
.itraasffiitc»r-^:i:FO;|: mosK>ry, toppled do -a data i:n$^y 
tor storing data ;. 

an encoder, coppled: to said x^mm&m%t"f&& 
mmtimv, dor enocdiha the: data ddrosp said tpanstsiieer--- 
mm mzxnom .aheodsp dad; si 

a decei t ioid:dec: f poop i s d : to paid 
a.ranrpd:dter--:rhFp: a^orp and having a pdnraiitsp pl; 
optppts, dor depiaitipie^divg tde: spoPdd data into a 
■firph plurality ct sub-date -sequence aifpais apd a 
poppph p sue p II ty cd : aufc:-data--sapppnce: eignals, : pith: a 
ceapecitdw P'P.p^dptp--s;e:c|uopop- **< A respective 

p:ut:ppt : m said .hemoltlpdeper; 

. :p:!«:p : -ahppenca;: cieans dcr pop put ting a 
plppaiatp: M ,s&ip~^:®qp:te ; e;- Ms;pa.:l% ? pi pic each chlp- 
sspaeaes ortl^f cnal, : to. Pt:herc:Phi : ;P-sp.ppancP'' 

signals in said piarsdtcy M PhiprsspuePce: sipsltf 



a tlmt plurality: of cptodnad:' awicss, 
souplad m the pi.aral.ity or outputs of said 
dermal tiplesesr, respectively t and to said cftip -sequ«»c« 
means, for multiplying each of the first plurality of 
suh~data~sequence signals by a chip-sequence signal, of 
the pj.uxa.iity of ehxp~sequence ciy^iy respectively > 
thereby generating a firsc plurality of spread- 

spectrcon channels'; 

a second plurality of product devices, 
coupled co the plurality of outputs of said 
demultiplexer, respectively, and to said chip-sequence 
a,eans, for utuitipiying each of the second plurality of 
sub-aata-ueguenoe sigaeis,. .by a chip-sequence signal 
of the plurality of ship- sequence signals, 
respectively, thereby generating a second pinraifty of 
spread- spaot rom channel s ; 

a first cameleer, coupled to the ffret 
plurality of product devices, for algebraically 
combining the f irst plurality of spread- spectres* 
channels as a first mnlticbannei-spraad-spaetrnsT 
signaii 

a first header device:, coupled to said first 
cqmfoiasr, for concatenating a header for chap- sequence 
synchronisation, CO the first .irail tlchannsl- spread- 
spectrum signal, thereby generating a first g<,cket- 
spread-spectrum signal j 

a second cox:u>iner, coupled to the second 
plurality of product devices, far algebraical iy 
combining: the second plurality of eprsad-epectrum 
channels, as :a second: ^oit,ic:bannei :-sp:rea:d-spect::rurt 
signal; 

a second nsader: hevioe, eoupi ah no: : ^aid; 
aspoad cdtafiner : , ,/f m. : eoncatsnat tug: a headat : her chip - 
sequence aynahroui;tatrou, to. the second Tori.t:ichaahal 
spread-: 0p0cM signal, thereby generating a second:: 
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m. mmmxtm^ p^mumm, ;c§u$m3 said: 
first mi& m&d: h&mBt m&om , '-^^j^id^xf^ KM 

m& mo&xm packet -spread- apart ru* #i$jfct$% as a 
spread •• speccr\a?> signal: and for %r ana minting: the: 

asdag' radio wavss oyer a aoirmaaitat Ions channel ; 
a; plural Itv g| packet assiwrs ,. each packet 

rscsiver lac lauainga 

: akprasslati^f; devotee, coupled to th#; 
edmpupic a d iocs eh^aacl, t od tra.af l a c ing: the: $a#^ 
^^d^p^ttmy^m^- itm tm cairi - r K«^u:emci- to a 
processing f rdguency;- 

a -plcraldd^^cl Mmm-m^Mriki^ 
immmzm^t aouplad to said araneiatdag device, :for : 

mm4 m m p^wmzm. tm^m^, the deader aa 

aha ■.■■Qm^^m^P^^ ^mm^ £m oxxtp^ : xm, 
$$vponaiv« to dot act ins the header, a header -<&t^'&$| 
Mgnafr 

% proceasor, congied to -.mi;® pMz$X&Z$-M$i 
Vieader•ani;tcha<^•d:^ iixar integrator a ; responsiae da tea 
:haader-- ! 3ot®atioa; aigral, f Of generating:; : aontra.i and 
earning gagnai « ai 

a first- piura.ii.ty .of ^tm^m^hj^:-t%$pJs^^i 
cadplad: -to- saakt taanoiatiag depdea, :wif.a : aaair of aai : o 
first.: ::pi ar s i ity of data-giafthad : fife era -having pa 
isnpuise reaponse jaa t dhed dp a ch ap - s aga po o a s agas 1 a t 
the piuralify ■phip-aaqaenoe signals , r:aspeac.svai.y p 

for- Mnpw^itii, tm mm m%f$:dk&xm^ 

signal, embedded la the Qaal-spraad-siaactram signal as a 
:fitst. -piutaitdy #f :tec:eivsd .^mM^m^rjtm .adadcal's^ 
aospacPida,fg:;: 

a : pco:ndapluraiit:y M ^^ata-aavtahed 
aonpiad do eaid aranslaaing aeaica , with: mm of said 
second plurality of dara~c.at.chef filters having an 
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%m^m respepae o^tcned: to & a^ip-mmm^ ; eipnst M 

Che plurality of chip-secfaencs signal®, respectively,. 

for mpmmmm c&fe ^«&sp$ mki£ ft«#*>«^*>&* 

spectrum signal evaded is the a^"Sp£©sd-spectrum 
signal as a second plurality of received spread- 
spectrum channels, respec" i veiy ; 

a multiplexer , coupled to said first 
plurality- of data -mat ched- filters and to said second 
plurality at data -matched filters, fox multiplexing 
the first aM second picrelity of received spread- 
spectrum channels as received -seceded data; 

a decoder, coupled Co said multiplexer, tor 
decoding the received- encoded data as received dacs; 
and; 

a receiver FIFO penury, coaplodycs said 
decoder fer Spring the received data, and. for 
autputtiuprtde received data to pi data .output r 

IP . The packet -swi t chad sy s teid a®:; set tor tit in tlaim- 
16, with said chip-sequence aaeacs including a chip "Sequence 
generator' for generating the plural icy of ehip~s eqeeuso 
signals. 

li:.;. Tnfe: packet -swa tuned ay s tecs ae set forth rip. claim': 
do,. Pith : said riig-ssgu«nce; aseane inuludiug & siemocy for;: 
< s so ri eg the -piur a 1,1 ty o 1 > chip -s eocene ft : s igeals : , 

191 & packet-switched system for cec«cenicatlnp data, 
ccnT-ptisifsgu 

a pintaiity of packet transmitters, each packet 
t rsosc ■ x 1 1 s r ir e l a d i a g ( 

cransjtitter--:K«nnsry means, coupled to a data 
input, for storing data; 

encoder means, coupled cc: .said transicrttar--- 
memory means, tor encoding the data tmk said 



fcransmicter-memory means as encoded data, with ths 
data from mch packet transmitter encoded di hfersoc.-v 
from tm data irosn other packet rrsnssit^rs in sa.id 
plurality of packs;: transmitters ; 

demultiplexer means, coup led to said 
transmitter -memory :oeanS and having a plurality ef 
outputs, for demultiplexing the stored: data into a 
first plurality ol sub-dsto-seqeapoos signals and a 
second .plurality at sub-data- sequels -signals ,-. with a 
respective sub-dats-sequence signal at a respective 
output of said dame I tip lexer means: 

transmltter-sp reub-speetrum tm&m r coupled 
to the plurality of outputs of said demultiplexer 
seaas, tor spread- spec trma processing each of the 
first plurality of sub-data -seouesce signals: and each 
of the second plurality of sub~datq~sequsnce signals 
hp a chip -sequence signal of a plurality of chip- 
sequence signals, respect iwlp t thereby generating a 
first piurality of spread -spectrum channels: and a 
second plurality of spread- spectrum channels, with the 
respective chip-sequence signal different from a each 
ship-sequence signal in the plurality of chip-soqusnce 
signals for spread-spectrum processing the first 
plurality of sub-data sequence signals, respectively, 
and with the plurality of chip- sequence signals 
commonly used by the plurality of packet transsaittars? 

combiner .moaos, coupled to said transsatter- 
spread-spectrum means, for algebraically combining the 
first plurality of spread- spec trum channels as a. first 
malr3 : chanuei-soread--tpectr-am signal and for 
algebraically the second piurality of 

spread- spectrum channels as a second laultichaunei - 
spread- speetrttt signal ? 

header m&aits, coupled to said combiner 
means;?, for adding a first header, far chip-sequence 
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SpBCzmm signal, thereby generating a first packet - 
:epread-Speetriro signal, and for adding a. second 
header, for chip-serenes; synchronisation, m the 
second .muitishssnsl -sgtesd-speeiruaT signal, thereby 
generating a second packet- spread -spectrum signal,;: and 
eraussritter -subsystem means, coup! ed to said 
cesser means, for essoining the first packet -spresd- 
spectrum signal and the second packet ■"Spread-apacttaas 
signal as a quadrature amplitude Modulated 
signal, and for transmitting at a carrier iregu.ancy 
she QAM packs t -spread- spec truss signal using radio 
waves over a communications channel; and 

a plurality of packet receivers, seed packet. 

receiver including, 

deader-detection means , coupled to said 
communications channel, for detecting the first header 
in the first packet-spread-spectrum signal and for 
detecting the second header in the second packet - 
sprsad-spectruES: signal, and for output ting, responsive 
to detesting at least one of the first header and the 
second header., a header -detect ion signal > 

receiver -spread- spec trum means s coupled to 
said header-detection means, responsive to the header- 
detection signal tor sle spreading the first 
mnitichsnnei -spread -spectrum signal stibeddes in the 
£irst packeh-sptead-spectruTR signal as a first 
plurality of received spread-spectrum channels, 
respectively and for despreadiog tire second 
maltichsnnei-spread-spectram signal embedded in the 
second packet-spread- speotrusi. signal as a second 
plurality of received spread-spectrca: channels, 
respectively; 

muloi:piexi.nc SJeans. ooopisd to said 
receiver- spread- spectrin;; means, for seitipissing pha 



meowing rasaas,. coyplad: fco said jmi^iplexi.ng 
mm®, for da coding tha received- encoded data as 
received data j arid 

receiver -one^ory WStm®* ■ooupled to said:; 
decoding: iTseana, for scoring -M$m rreeeiy/sb data, : e«rsd; for 
octenecing the xeeadveh data a data t^psf i 

20 . The packet -switched system s eat Perth in c.l : aisv 
.ISO fertder ioc lading tt eradiating maans, coupled bet wees 
the cojrismeicafci.on.e channel and the header-- detection naaaos ; 
tm translating the packet -spread --apeai rem signal iron; the 
carrier frequency to a processing frequency.; 

. IS . The packet -switched ays * ear as: cot torch in els in; 
1S> inroderc laeinding prassssor nana a . eoaplpd. to 
: he:ads r ~ detect i M s»aBs , racoons ice to the; ::header'---:det:ect.ioa:: 
signal, tor: genera tiagc coot re 1 and timing; :signais. 

22. m:m - paoMt -awi tohod; : sys tern aaidct forth in 
M: m^M with said fera»^i:t.te^-spx%a4-«»«c^T^>:«^!8JS- : % 
rac lading; 

c are ret ice means: tor generating the dvricv 0 
CO i.p -sequence signal a? 

a first plurality oi dsX:.dQSXVE>-DS gates coupled 
becveeen said deshilsiplexiog ^aas-sa, said combiner eeaca and 
said generating -sissm, for multipiyiog the first plurality 
or eah-data~aaqcaft.ee signals by the rvrst plurality ci 
acre -r ecu ac car m:£$mW< respectively , thereby genaracaag the 
frost pieraii ty of spr ead- space nan channels;' and 

a second glare iiiy oi e'KChOSlPE--Qd gates coopied 
fcetwaen aaad dennattplaxrng aveans, said combiner oaeoa and 
said generating: a^anac to» reaitapiyiog: tda w^mm plural ttyr 
of siit-daaa-aaqaance: isfgted by the aecond : yitraiity of 



mm^mmx^ sdgaaia, rsppacciaelp . thereby -generacipc : eha: 
second p:iMir®;li^ Of spread -space rum channels . 

IS, Thi ,pc&|-#kie«Sspt-p sl s« .forth in alaino 
1:0!. : ar IX with said: trsaamiPter -^^^^ 

i sequence mm&^< 

24h The packet -switched system as set. forth in ■claim. 
19, 20: or it with said encoding «ans including any of an 
aueayptor and a: privacy davtcs . 

3S , f he; packet --swi ached.: syateim as : sac iorch ;io :: 
If:, .20:: or 21 With daid tn^ommdmer-soreao upocmr em oeans 
including a first f plurality ad prodoei devdcaa tor 
multiplying each of the. iirhh ploraiitr of sub-data-- 
eegaenca oionala^ by a rsspectivs chip-sequence signal or 
:th«: plurality at chip: aegaeoee signsiat and a second 
; : plurality of product : devices; dor mudtipiying oath at the 
second piuraiity at sac -date ••^eqaancc signals hp ; s 
respect iae c hip^saqaepc a signal Ql: ths: Plata licy : oi chip-: 
:aapaenoa: ;: signals., 

2€< 'The. packet- owitchsd ay St em as feet: forth in claim 
lit 20 or 21 pith aaxci :cransciitter"-Spread--:SpCCt:rati n&att$- 
including a first plurality of matchec filters end a second 
plurality of: matched filters, with each of the fir at 
plurality of alatchsd filters end each of aha aecond 
plurality of oat chad f iff era baaing an impulse response 
matched to a resumes, ve chip-sequence signal Of the 
plurality of ohip-segeaacs signals. 



37: v %e ; -p4ipk»t'HM^f^ z$mpw m sm forth pit* <zlM&w 

dsvicast : hdc.h. each csr thepfirst plurality pi ^a^sKJtt'^ 
■At}^U^« ; ^^-'i^i^ ®: £ -^0«a^^l«|:a:iIW;;P# 

rs^tfa^^i&^l^^^©: devices having: an iinpulse response 
etched to ®.:£hm-®®m$P®P® signal of: |Jw^^^;6r ; ^i)^ 
saguaoce signals, respectively , 

iS, The; packet --switched system m set forth is ctUSm- 
I s , 21:. or 21 with said receiver -spread- spectrum meaas 
including a first plurality of data- mat elrs.d filters and a 
.second plurality ot data -matched filters, with oath of the 
..first sad second plurality of data -mat chad filters hayings 
an impulse response etched to a chip- soguence signal of 
:fhe. plurality: of ^ ghip-segoenoe signals, respect Ximty* 

'29, The packet -switched system as set forth in. claim 
IS with said receiver- spread -spectrum means secluding a 
first plurality or surface -acoustic-wave devices sad a 
secood plurality of surf ace-acsousti o-wavo devlcesa with 
each OS the first piaraiity of curt ace-acaustic-wavc 
devices and each of the second plurality of surface -- 
acoustic-wave devices having an isipuise response micched to 
a chlp-aesaience mgosi of the plurality of chip-segueoco 
si gnais ... respectively , 

iuh ^^mmm^^^^ ^ set pf^.-wpt&m 

if with: said :|ji&%r^fc#t.xt^: : m^s:;:|»dlM&si^;,l : *fse 
deader-matched falter Integraf or huvihg: m' ionise responsec 
jsiat ched: to; the f irst header sad: a eecoud : /header ■•■sratched. 
filter integrator :haviag no: % tpsp^^m^c^&0^ the 

.,heppnd: header . 
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